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Student Activity and Sport Study Ireland (SASSI):  
Understanding the Physical Activity Behaviour of University Students. 
Joseph J Murphy 
Increasing physical activity (PA) is a key element of health promotion strategies and the 
identification of periods when populations are susceptible to behaviour change is vital. 
One of these periods occurs during tertiary education, where increasing numbers of the 
population now spend their early adulthood (i.e. 18-24 years old). University life is a 
period associated with decreased PA, even though students often have the opportunities 
available to be physically active. The purpose of this thesis was to: (i) assess the validity 
and reliability of three PA self-report instruments for use in university populations; (ii) 
examine the clustering of PA with other health-related behaviours; (iii) examine the 
clustering of PA behaviours across the recreational and transport life domains and identify 
psychosocial and environmental factors that relate to these clusters.  
As part of the Student Activity and Sport Study Ireland (2016), data were collected in 
three phases. A health and well-being assessment collected survey and accelerometer data 
in students (n = 463, 53% male, 22.2 ± 4.5 years) from five Irish universities. An online 
survey collected data on students’ (n = 8,122; 49.1% male; 23.17 ± 6.75 years) PA beliefs, 
attitudes, and health-related behaviours from 31 Irish universities. A university 
environmental audit tool gathered responses from university personnel (n = 70) regarding 
the university environment and provision for PA and sport from thirty-three universities. 
Data from each phase was used to understand the factors influencing PA behaviours in 
students, guided by Social Cognitive Theory and Ecological Model.  
Four papers are contained within this thesis. In paper 1, the International Physical Activity 
Questionnaire - Short Form was found to have acceptable validity and reliability, when 
compared to accelerometer measured PA. Paper 2 identified clusters of health-related 
behaviours in students and showed that certain sub-groups have an increased likelihood 
of being classified in a risky cluster (e.g. low PA and smoking). Paper 3 identified clusters 
based on PA patterns across the transport and recreational life domains. Increases in 
motivation and planning (both action and coping) can promote the likelihood of students’ 
being categorised in clusters containing a PA behaviour. In paper 4, the relationship of 
the university environment for PA and sport on students’ PA cluster placement was 
examined. Findings suggest that a high provision of organisational structures, indoor 
facilities, and sport clubs improve students’ chances of being classified in a cluster 
containing a PA behaviour.  
This thesis provides the following substantive and updated insights regarding the PA 
behaviours of Irish university students. PA promotion should be used as part of multi-
behavioural interventions that target those at risk. Components for increasing motivation, 
action- and coping planning should be employed in order to increase students’ PA 
engagement while at university. Interventions targeting students should be accompanied 
by the promotion of PA through the university campus environment. Campuses should 
have adequate resources and supports in place to provide a range of PA opportunities and 
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“If you have built castles in the air, your work need not be lost; that is where they 
should be. Now put the foundations under them.” - Henry David Thoreau 
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Chapter 1 Introduction 
This chapter provides the background context, rationale and need for physical activity 
(PA) research in university students. Subsequently, the health-related benefits of PA for 
individuals, the prevalence of PA behaviour in students, factors related to PA and the 
need for further research in the area are all given. 
1.1 Rationale for the thesis 
In Ireland, the Department of Health (i.e. governmental body) launched a national 
framework ‘Healthy Ireland’ in order to improve the health and well-being of the nation. 
In this framework, action point 2.11 states a need to “develop a plan to promote increased 
PA levels across the population, as an exemplar of how Healthy Ireland will work” 
(Department of Health 2013 p.23).  From this framework emerged the National PA Plan 
for Ireland that contains eight action areas including children and young people, 
environment, and research, monitoring and evaluation (Department of Health 2016). The 
over-arching target of this plan is to “increase the proportion of the population across each 
life stage undertaking regular PA by 1% per annum” until 2025 (Department of Health 
2016, p.13).  In order for such an increase, we need valid measurement tools for 
measuring PA, research that identifies the correlates and determinants of the behaviour, 
and interventions that improve PA levels in certain sub-groups of the population. One 
target population mentioned in this plan are third level or university students, with Action 
20 of the plan stating a need to “develop a framework for health promoting third level 
institutes or universities to include PA” (Department of Health 2016, p.20). In this thesis, 
university student refers to all those in third level or higher education, including colleges 
and institutes of technology. Universities are organisations in which people learn, work, 
socialize and make use of a wide range of facilities such as accommodation, transport and 
sport, with the potential to significantly and positively affect the lives and health of its 
members (Abercrombie et al. 1998). University students are a noteworthy sector of the 
early adult population (18-24 years) in which there is a concern about their health-related 
behaviours  (Leslie et al. 2001; Dodd et al. 2010; El Ansari et al. 2011; Dinger et al. 
2014). Furthermore, these young adults represent the future decision and policy makers 
in organisations, communities and countries (El Ansari et al. 2011; Tsouros et al. 1998). 
The years spent in university are a time of transition from adolescence to adulthood 
(Dinger et al. 2014) and sees these young adults begin to make their own choices 
regarding their engagement in health-related behaviours (HRBs), such as PA, smoking 
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and alcohol consumption. PA has been shown to be associated to other HRBs, such as 
alcohol consumption in American university students (n = 67,861; 32.4% male; 18-20 
years = 60.4%) (Dinger et al. 2014). Furthermore, a statistical technique known as cluster 
analysis, has shown that HRBs group together in specific ways within adult populations 
(Noble et al. 2015). With a range of HRBs available to this population, an emphasis needs 
to be placed on a health-related behaviour that can have multiple physical, psychological 
and social outcomes, such as PA (World Health Organization 2014a). These students have 
the opportunities to be physically active but spend considerable periods in educational 
environments that promote sedentary behaviour, and, in addition, are largely being 
educated for sedentary occupations (Fotheringham et al. 2000). Furthermore, 
participation in regular PA typically declines with increases in age, where the greatest 
declines occur during adolescence and young adulthood (Farren et al. 2017). Higher 
education institutions are an appropriate setting to promote PA and a healthy lifestyle 
(Plotnikoff et al. 2015), however young adults in Irish university settings are under 
researched.  
1.1.1 Physical activity and the associated benefits  
The World Health Organization (WHO) defines PA as any bodily movement produced 
by skeletal muscle that requires energy expenditure, which is greater than at rest (World 
Health Organization 2010). It includes all muscle group movement, for whatever 
purposes, carried out throughout the day (Bauman et al. 2006). Due to the globally 
recognised role of PA for the promotion and maintenance of health, important 
international organisations and societies have developed guidelines for optimal PA levels 
(Clemente et al. 2016). In 2010, the WHO published updated recommendations for the 
level of PA desirable for accruing the known health benefits (World Health Organization 
2010). In Ireland, the physical activity guidelines (PAGL) follow the WHO’s publication, 
which state that adults should engage in at least 150 minutes of moderate-intensity aerobic 
PA or 75 minutes of vigorous-intensity aerobic PA in bouts of at least 10-minutes each 
week (Department of Health 2016). These guidelines also state that adults should partake 
in muscle-strengthening activities involving major muscle groups on two or more days a 
week and that older adults (aged 65+) should partake in activities to enhance balance on 
three or more days a week (World Health Organization 2010). PA levels are primarily 
monitored by the proportion of the population meeting the aerobic component of the 
PAGL, although the current guidelines include the above recommendations on muscle 
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strengthening, balance and co-ordination (Strain et al. 2016). The aerobic component 
includes the terms ‘moderate-intensity’ and ‘vigorous-intensity’ PA as shown earlier, 
which can be understood from the definitions provided by the WHO (2010). Moderate-
intensity refers to activities that are performed at 3 to 5.9 times the intensity of rest, 
including activities such as brisk walking, gardening and dancing. Vigorous-intensity PA 
refers to activities that are performed at 6 or more times the intensity of rest, including 
activities such as running, climbing and competitive sports. It was suggested in recent 
years that these recommendations be increased to 300 minutes of moderate-intensity and 
150 minutes of vigorous-intensity PA each week (Pastuszak et al. 2014). However, 
further revisions of the recommendations may make them unclear to the public and create 
an uncertainty onto the minutes of aerobic PA needed to maintain good health. This 
concern was previously voiced by Keating and colleagues (2005, p.123); “Health and PA 
experts need to maintain a consensus on the measures of PA and standards for being 
physically active”. 
Adequate PA levels are known to provide many health benefits and reduce the likelihood 
of certain non-communicable diseases (NCDs) (Haase et al. 2004; Haskell et al. 2007; 
Pratt et al. 2014). The WHO has identified cardiovascular diseases, respiratory disease, 
and type 2 diabetes mellitus as the most severe NCDs causing problems in today’s 
populations (World Health Organization 2014a). NCDs are normally diseases of slow 
progression and of long duration (Reiner et al. 2013) with some developing over many 
years which suggests that the initiation of these may begin as early as the second and third 
decades of life (Leslie et al. 2001). A number of factors may influence the health of an 
individual and physical inactivity is being increasingly recognised as a major problem in 
global health (Pengpid and Peltzer 2013). Maintaining inadequate PA levels has been 
identified as the fourth leading underlying cause of global mortality (World Health 
Organization 2015a) with recent population estimates suggesting that 5.3 million deaths 
from NCDs could be prevented annually, if these individuals were sufficiently active 
according to the guidelines (Pengpid et al. 2015). Inadequate levels of PA also comes 
with an economic burden, with Ding and colleagues (2016) conservatively estimating 
costs attributable to physical inactivity on health-care systems to be 53.8 billion 
international dollars. In order to avoid this worldwide financial cost, populations must 
first acquire the health-related benefits related with achieving the PAGL.  
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Thus, improvements in PA participation can reduce or prevent the occurrence of NCDs 
and help reduce the annual healthcare costs; therefore, strategies promoting PA in all 
populations are essential. In order for such strategies to be developed, especially in 
Ireland, a number of aspects need to be addressed. First, we need a more in depth 
understanding of Irish student’s engagement in PA. Second, once the PA behaviours of 
the Irish student population are understood it may be beneficial to understand how it 
relates to other HRBs associated with this population. Finally, the important factors 
influencing these PA behaviours need to be identified in order to inform PA promotion 
efforts for this population.  
1.1.2 Physical activity in university students 
Although the benefits of sufficient PA levels are known, studies have shown that students’ 
PA engagement is somewhat lacking, with a decline noted as students’ progress through 
university (Dinger et al. 2006). Reviews have reported that PA levels of students tend to 
vary across global regions, with around 50-60% reporting sufficient levels (Irwin 2004; 
Keating et al. 2005). A recent cross-sectional study using the International Physical 
Activity Questionnaire - Short Form (IPAQ-SF) investigated students’ (n = 17,928; 
42.2% male; 20.8 ± 2.8) PA levels from 23 countries, and found that sufficient levels of 
PA varied considerably (males = 27-81%; females = 14-78%) (Pengpid et al. 2015). 
Information regarding the PA attitudes, beliefs and behaviours of students in Ireland is 
lacking. The College Lifestyle and Attitudinal National (CLÁN) report is the only 
document that provides information about a large proportion of the Irish students’ (n = 
3,259; 38% male; 21.0 years) engagement in a range of HRBs, including PA (Hope et al. 
2005). The CLÁN report found that students reported participation in moderate (54%) 
and vigorous (27%) exercise for 20 minutes on at least 3 days a week (Hope et al. 2005). 
Although these findings are useful, due to measurement differences they neither allow us 
to determine the proportion meeting the current PAGL nor provide us with an in depth 
understanding of Irish students’ PA behaviours.  
Now that we have a consensus regarding the guidelines required to be deemed a 
physically active individual, measurement tools for assessing PA are needed. The 
challenge now is to find standardised and valid measurement tools that are capable of 
assessing the PA levels of different large populations and that allow for comparison across 
countries (Irwin 2004; Keating et al. 2005). The validity and reliability of a number of 
self-report measurement tools have been assessed (Prochaska et al. 2001; Craig et al. 
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2003; Milton et al. 2011; Hardie Murphy et al. 2015) but they are yet to be evaluated in 
the Irish university population.  
 
1.1.3 Understanding physical activity in university students 
Once a measurement tool is identified and tested, it becomes important  to identify factors 
relating to PA behaviour for the progression of behavioural change interventions and 
potentially achieving the desired population level shift toward activity (Bauman et al. 
2002). Review studies in the general adult population have identified a range of factors 
that relate to PA (Bauman et al. 2012; Choi et al. 2017). These factors can be organised 
based on the social cognitive theory (Bandura 1986) into personal (i.e. demographic & 
psychological), behavioural (e.g. health-related behaviours), and environmental (i.e. 
social & physical). Researchers understanding of the demographic and psychological 
factors is more in-depth than the behavioural and environmental factors influencing 
university populations’ PA behaviours (Keating et al. 2005). Findings regarding 
demographic factors are somewhat consistent for age and socio-economic status, with an 
increase in age (Haase et al. 2004; Keating et al. 2005; Pengpid et al. 2015) and a decrease 
in socio-economic status (Pengpid et al. 2015) related to decreased PA  in students. Other 
demographic factors such as sex, students’ field of study, and accommodation type might 
influence students’ behaviours but the research concerning this is inconsistent or limited 
(Haase et al. 2004; Pastuszak et al. 2014; Gathman et al. 2017). Psychological factors 
relating to PA can include self-efficacy, goal conflict, planning, and knowledge of the 
health benefits of PA (Bauman et al. 2012; Choi et al. 2017). Although psychological 
factors have been investigated in university populations, studies tend to investigate the 
effect of individual factors instead of looking at a number of factors together. There is a 
need for research to examine a range of psychological factors and to identify the important 
factors influencing student PA behaviour in order to advance health promotion strategies 
in this area (Cortis et al. 2017).    
During the transition from secondary to tertiary education, young adults face an 
exploratory phase where they engage in a range of behaviours (Leslie et al. 2001; 
Musselman and Rutledge 2010; Epton et al. 2013). Behavioral factors that relate to health 
can include protective, health enhancing, activities and risky, health diminishing, 
activities (Joseph et al. 2014; Piumatti et al. 2018). These risky or unhealthy behaviours 
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are said to be primary causes of premature morbidity and mortality (Conry et al. 2011; 
Noble et al. 2015). The CLÁN study shows that Irish university students engage in a 
range of risky behaviours, including low PA, alcohol consumption, smoking, drug use 
and poor dietary behaviours (Hope et al. 2005). These HRBs relate to one another and 
influence the overall health of university students (Dinger et al. 2014). Not only do they 
relate, emerging research suggest that HRBs co-exist and cluster together within 
populations (Noble et al. 2015). The clustering of HRBs have been reported in American 
and UK university students (Laska et al. 2009; Dodd et al. 2010; Quintiliani et al. 2010; 
Greene et al. 2011), but this is yet to be examined in an Irish context. Additionally, by 
examining the students falling into certain clusters, we can identify the vulnerable groups 
within the population allowing us to target these with appropriate strategies (Poortinga et 
al. 2007). 
The past two decades have seen an emphasis on understanding the environmental 
characteristics important for PA behaviours in university students (Johnson 2006). This 
is emphasised by the National PA Plan for Ireland, which includes the environment as 
action area 4 and states that the people responsible for planning public spaces need to be 
aware of the influence of the built and natural environment on PA (Department of Health 
2016). Environmental factors can be social (e.g. family, peers etc.) or physical (e.g. 
facilities, services etc.), with the physical environment known to have influence on a 
students’ decision-making process regarding engagement in PA (Deliens et al. 2015). 
Research regarding the physical environment in this population often focuses on the 
proximity of PA facilities from students’ homes or the perceptions students have of their 
surroundings (Reed and Phillips 2005; Deforche et al. 2015). Evidence is lacking 
regarding the impact of university size, the provision of support staff, facilities, 
opportunities, and resources made by universities for student participation in PA and 
sport. The knowledge gained on modifiable factors (i.e. psychological, behavioural, and 
environmental) associated with students’ PA can provide an evidence-base for 
progressing interventions and strategies aiming to encourage PA engagement and the 




1.2 Justification for the project  
The Global Action Plan on Physical Activity (World Health Organization 2018) states a 
need to create active societies, whereby university populations could be considered an 
integral part. To the author’s knowledge, no large-scale cross-sectional research focusing 
on PA behaviours in a sample of Irish university students exists. Late adolescence and 
early adulthood are regarded as exploratory phases which anchor HRBs that often persist 
into later life and determine the current and future health status of this population (Leslie 
et al. 2001; Musselman and Rutledge 2010; Epton et al. 2013). Research indicates a high 
proportion of university students engage in behaviours that diminish their health such as 
not achieving the PAGL  (Pengpid et al. 2015) exceeding the daily-recommended alcohol 
limits and smoking tobacco (Epton et al. 2014). This may be the last time we can target 
a large group of people and influence their behaviours before they enter adulthood and 
the workforce. Furthermore, students’ behaviors may be susceptible to change, as they 
are still in a learning environment where healthy behavioural choices can be developed 
(Leslie et al. 2001). The information available examining university students’ PA 
behaviours and related factors provides a foundation of literature that allows for similar 
research in an Irish context, which then aims to support and add to the current research 
findings. In order to examine a range of possible factors relating to PA, a combination of 
the social cognitive theory (Bandura 1986) and an ecological model (Sallis and Owen 
2002) are used to guide this research. The aims and objectives to achieve this increased 
understanding of students PA behaviours are shown below. The data collected and 
information gathered in this research may have a number of potential uses such as 
providing strategic guidance and recommendations for future policy and planning of 
university settings and university health interventions in order to enhance the health, well-







1.3 Aims and objectives of the thesis 
The overall aims and objectives of the thesis are presented below. Information regarding 
the purpose of each study, including the rationale and contribution to the field, are 
provided in the related chapters (Chapters 4-7).  
1.3.1 Thesis aims and objectives 
The overarching aim of this thesis was to gain a deepened understanding into the PA 
behaviours and the related factors in the target population through the following 
objectives: 
1. Investigate the proportion of the university population meeting the physical 
activity guidelines.  
2. Examine the clustering of physical activity and other health-related behaviours 
and identify students with increased likelihood of being classified in risky 
behavioural clusters.  
3. Evaluate the physical activity patterns within clusters of university students, based 
on their activities from multiple life domains.  
4. Identify the demographic, psychosocial and environmental factors that are 
associated with university students’ physical activity patterns. 
1.4 Structure of the thesis  
The thesis consists of eight chapters and additional appendices. This chapter introduces 
the thesis, including its rationale, aims and objectives. Following this is Chapter 2, which 
critically reviews the current published literature and applicable grey literature. Chapter 
3 describes the overall methodology of the Student Activity and Sport Study Ireland 
(SASSI), including a health and well-being assessment, student survey (SS) and 
university environmental audit tool (UEAT). Chapters 4 to 7 consist of the studies 
prepared for publication and include the following: purpose of the chapter, contribution 
to the field, authors’ contribution to the chapter, abstract, keywords, introduction, 
methods, results, discussion, references, and chapter conclusions. Chapter 8 concludes 
the thesis, and provides conclusions and recommendations based on the information 
provided in Chapters 1-7. Supplementary material (e.g. surveys, protocols etc.) are 





The following is a breakdown of the chapter contents: 
Chapter 1 - Introduction: An introduction to physical activity in university populations, 
identifying the limitations in the current literature and a justification for the current thesis. 
The chapter concludes with the aims and objectives of the thesis.  
Chapter 2 - Literature Review: A critical review of the literature to date around the 
physical activity and related factors among university populations. It provides a 
foundation of knowledge and a theoretical basis that guides this thesis. Comments are 
provided, which support the justification of the thesis and acknowledge any disparities in 
the current research. 
Chapter 3 - Methodology: Information on the study design, procedures, survey design, 
measurement tools used across the three data collection phases of SASSI. A methodology 
paper was prepared for publication and is provided in Appendix D. 
Chapter 4 - Paper 1: Examines the construct validity and test retest reliability of the 
IPAQ-SF, PACE+ and a single item measure for assessing attainment of the physical 
activity guidelines, through comparisons with ActiGraph accelerometer data. The chapter 
provides a basis for the other chapters, where the IPAQ-SF is used.   
Chapter 5 - Paper 2: Investigates the clustering of health-related behaviours (i.e. diet, 
alcohol, smoking, drug use and physical activity) in a large sample of university students. 
Student characteristics are used to identify those at increased risk of being in poorer health 
behavioural clusters. The paper uses statistical analysis techniques (i.e. two-step cluster 
analysis) that are applied again in Chapter 6.  
Chapter 6 - Paper 3: Examines the clustering of students based on their physical activity 
behaviours across multiple life domains (i.e. transport & recreation). Important 
psychosocial factors that relate to a student’s physical activity pattern are identified. 
Chapter 7 - Paper 4: Develops on the previous chapter and examines the relationship of 
the university environment and provision for physical activity and sport with students’ 
self-reported physical activity patterns.  
Chapter 8 - Conclusions and Recommendations: The findings from this thesis are 
coupled with the information gathered in the literature review to provide the overall 
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conclusions to this thesis. The implications of the thesis findings and future 
recommendations are provided for the relevant stakeholders. 
Appendices: Contains the ethical approval, procedures, measurement tools, and 
information for each data collection phase, along with any other information that may 












































Chapter 2 - Literature Review 
2.1 Introduction  
Contained within this chapter is the literature reporting the prevalence of physical activity 
(PA) in students and the measurement of PA. In addition, a theoretical basis by which we 
can understand PA and the personal, behavioural, and environmental factors related to 
PA are presented. The information in this chapter informs and directs the subsequent 
chapters.  
A search strategy was developed in order to find literature for each key aspect included 
in the thesis. These include PA prevalence, PA measurement, a theoretical basis for 
understanding PA, and factors relating to PA behaviour. First, published literature was 
searched through applicable databases including EBSCOhost (MEDLINE, PsycINFO, 
Academic Search Complete, SPORTDiscus with Full Text, CINAHL Complete) and 
PUBMED using a variety of keywords that can be seen below. Once the published 
literature was gathered, additional information from grey literature was used to support 
and add to the published literature findings. Alberani and colleagues (1990) define grey 
literature as non-conventional publications that include reports, university theses, 
bibliographies, and official documents that are not published commercially. Grey 
literature was acquired through known relevant websites (e.g. WHO and Department of 
Health). To ensure no literature was overlooked, the web based browser, Google, was 
searched using the keywords applicable. Finally, the reference lists of the acquired 
articles, documents and reports were inspected for additional resources that were of 
relevance to this thesis. The following keywords were used for each section of the 
subsequent literature review:  
All sections: - Students, young adults, university, college, tertiary level, higher education, 
physical activity, behaviour  
Section 2.2 (University Students): - university campus, university setting, population, 
unhealthy, healthy  
Section 2.3 (Physical Activity): - domain, exercise, recreational activity, transport 
activity, physical inactivity, patterns, cluster 
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Section 2.4 (Physical Activity Measurement): - measurement, methods, objective, 
subjective, accelerometry, direct observation, doubly labelled water, self-report, 
questionnaire, survey, psychometric properties, reliability, validity 
Section 2.5 (Theoretical Basis): - theory, theoretical basis, foundation, model, 
framework, social cognitive theory, ecological model, epidemiology 
Section 2.6 (Factors): - factor, correlate, determinant, influence, cause, reason, relate, 
personal, social, environmental, behavioural, associate 
Section 2.7 (Personal Factors): - demographic, psychosocial, psychological, 
knowledge, understanding, belief, self-efficacy, competence, confidence, emotion, 
motivation, amotivation, regulation, self-determination, motives, action planning, coping 
planning, goal conflict, time conflict 
Section 2.8 (Behavioural Factors): - health-related behaviour, risky behaviour, 
protective behaviour, alcohol consumption, binge drinking, tobacco, smoking, cigarette, 
illicit drug, illegal drug, abuse, diet, dietary behaviour, dietary habit, patterns, cluster 
Section 2.9 (Environmental Factors): - social environment, support, friend, peer, 
family, physical environment, campus, size setting, facilities, programmes, services, 
distance, proximity, accommodation, living arrangement, residency 
Once the articles, documents, and reports were found their title and abstract was scanned 
and a decision was made as to whether the resource would be applicable for the 
subsequent literature review. Preference was given to systematic reviews, reviews, large 
studies and Irish studies with university student populations. However, cross-sectional 
studies, studies investigating the general adult population and studies examining different 









2.2  University Students  
The global student population rose from 170 million in 2009 to 178 million in 2010, with 
this expected to reach 263 million by 2025 (Davis 2012). A similar trend has been 
observed in Ireland, with the Central Statistics Office (2018) reporting that the number of 
full-time students has increased from 138,362 (2007) to 181,039 (2017) in the past 
decade. Studying a specific population like university students is extremely interesting 
considering the substantial change that they are subject to (Clemente et al. 2016), with  a 
number of things becoming apparent when examining this population. It sees a setting 
where individuals undergo physiological, emotional and environmental changes, that 
often expose them to stresses and influencers that the general population are not, and that 
may influence their behavioural choices (Clemente et al. 2016). Examples of these 
stressors include the substantial academic pressure students are under while transitioning 
into a new setting and enduring possible financial struggles (Pengpid et al. 2015). 
The traditional university years are also a time of transition from adolescence to adulthood 
(Dinger et al. 2014) where students’ gain increased control and independence over their 
health-related behaviours (HRBs) (Bloemhoff 2010; El Ansari et al. 2011). The same 
period is also a time when behavioural choices are explored and tested, suggesting that 
student’s behaviours are susceptible to change (Leslie et al. 2001; Deforche et al. 2015). 
This increase in control allows students to engage in a number of both protective (i.e. 
health enhancing), such as regular PA engagement, or risky (i.e. health diminishing) 
HRBs, such as smoking and alcohol abuse, that influence their current and future health 
status (Dinger et al. 2014). Unfortunately, the increased freedom of choice, along with 
the stress they are under may support the development of risky HRBs in students (El 
Ansari et al. 2011).  The university period is important as students lay the foundation for 
lifelong behaviours, such that behavioural choices maintained during university may 
track into adulthood and influence long-term health (Dinger et al. 2006). In addition, 
students are in a learning environment and are still at an age where HRBs can be improved 
and directed (Plotnikoff et al. 2015). With numerous behaviours available for student 
engagement, it seems prudent for us to study a behaviour that is known to both enhance 
a person’s physical and mental health and is also associated with lower mortality rates in 




Health promotion requires a positive, proactive approach, which moves beyond the 
individual and focuses on distal factors such as the environment (International 
Conference on Health Promoting Universities and Colleges 2015). The university campus 
is a place of unrealised opportunities to influence these young adults and may have a 
positive impact on their health as they progress into adulthood (Lowry et al. 2000; Leslie 
et al. 2001; Irwin 2004; Plotnikoff et al. 2015). A high number of individuals enrol in 
universities each year, which would allow the engagement of large numbers in behaviour 
change strategies (Lowry et al. 2000). Universities tend to have a range of facilities, 
resources and multidisciplinary health professionals, sometimes all of which may be 
world-class, providing an ideal setting for the development of PA engagement among 
students with limited additional cost to the government (Keating et al. 2005; Plotnikoff 
et al. 2015). For these reasons, there is a need to target and better understand these 
students as they transition from adolescence to adulthood in order to prevent future health 
implications and promote healthy behaviours in adult lives (Noorbhai et al. 2014).  
2.2.1 Comment on university students  
When compared to the literature concerning general adult populations or even school 
children, we see that the university population is somewhat understudied. This of course 
means we have a lack of understanding regarding the mechanisms that drive a student’s 
behaviour. Plotnikoff and colleagues (2015) have reported that intervention and strategy 
design in this area could benefit from an increased understanding into the factors 
influencing behaviours in student populations. With university populations growing, both 
nationally and globally, it means that more individuals can be encouraged to engage in 
healthy practices (e.g. PA engagement) while still in a learning environment. In 2017, the 
seven best investments to increase population levels of PA was published, with 
community wide programmes influencing large numbers of people being included 
(Schiphorst et al. 2017). Using the university as a platform to deliver community wide 
programmes could present one of its greatest potentials, to provide change in the 
behaviours of large population groups before they enter their occupational lives. In 
conclusion, the high number of individuals now attending university during this 
transitional period offers the opportunity to reach a large sector of the population and the 
potential for PA promotion using effective interventions and effective implementation 
practices. To achieve this ‘effectiveness’, we need to know more about the PA behaviour 
and its correlates and determinants.  
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2.3 Physical activity 
2.3.1 Physical Activity Prevalence in University Students  
Despite the benefits of regular PA being documented (Section 1.1.1), research reports a 
decline in PA during the transitional phase from adolescence to adulthood (Leslie et al. 
2001; Timperio et al. 2004; Vašíčková et al. 2008) and as individuals progress through 
university (Dinger et al. 2006). The decline in PA as students advance through their 
university years is worrying, especially when behaviours that are established during these 
years are likely to be maintained throughout adulthood (Bray and Born 2004; Keating et 
al. 2005). Furthermore, Sparling & Snow (2002) found that 84.7% of individuals who are 
regular exercisers as final year students either maintained or increased activity in the years 
after university. The same trend was found for students that are inactive in their final year, 
with 81.3% either maintaining or increasing their level of inactivity. The prevalence of 
PA in university students across the globe have been documented through review papers 
(Irwin 2004; Keating et al. 2005) and numerous cross-sectional studies (Steptoe et al. 
1997; Haase et al. 2004; Hope et al. 2005; Pedišić et al. 2014; Pengpid et al. 2015; 
Clemente et al. 2016). The National College Health Risk Behaviour Survey, a nationally 
representative sample of undergraduate students (n = 4,609; 45% male; 63.6% aged 18-
24 years) in the USA was one of the first to report a decline in PA through the university 
years (Douglas et al. 1997). This survey found that a higher proportion of younger 
students reported participation in vigorous PA than students aged 25 years or older 
(41.8% vs. 30.6%) (Douglas et al. 1997). Following this, Irwin (2004) published a review 
looking at the prevalence of university students’ sufficient PA from 27 countries 
including America, Australia, China, Nigeria and a range of European countries. In total, 
19 studies (published 1985 – 2001) representing 35,747 students (43.5% male) were 
identified, revealing that the engagement in sufficient PA varied across global regions. 
The proportion of students reporting sufficient PA was highest in Australians (60%), 
while lower in Americans (~50%) and Europeans (33%). These findings coincide with a 
second review that identified seven studies from America and Australia (published 1995-
2002), finding that 50-60% of university students reported sufficient levels of PA 
(Keating et al. 2005). Keating and colleagues (2005) also noted that university students 
are more active on weekdays, unlike adults in the general population who report more 
physically active during the weekend. Authors of both reviews mentioned similar pitfalls 
when it comes to the assessment of PA levels. First, it is mentioned that not all studies 
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use the same definition for PA, which leads to different guidelines being recommended 
to be deemed physically active for acquiring health benefits (Irwin 2004). Of course, 
using different guidelines in the same population could alter the proportion of students 
who meet or do not meet them. Another limitation of these studies are the measurement 
tools, which tend to be self-report, unstandardized and lacking psychometric values (i.e. 
validity and reliability) (Irwin 2004; Keating et al. 2005). A combination of these two 
factors make it difficult to ensure the PA levels reported are valid and reliable and to 
compare across different countries. 
Large cross-sectional studies have overcome some of these issues by using the same 
measure across a number of countries, allowing comparisons (Steptoe et al. 1997; Haase 
et al. 2004; Pengpid et al. 2015). Three studies looked at large samples (16,483 – 19,298; 
age range = 16 - 30 years) from a range of countries (21 - 23) on a European (Steptoe et 
al. 1997) and global (Haase et al. 2004; Pengpid et al. 2015) scale. Two of these studies 
assessed attainment of the physical activity guidelines (PAGL) through leisure-time PA, 
noting similar proportions of student engagement in a European sample (males = 52-87%, 
females = 29-95%) and a global sample (males = 59-89%, females = 35-85%) (Steptoe et 
al. 1997; Haase et al. 2004). The most recent of these three studies assessed PA across 
the domains of walking, moderate-intensity and vigorous-intensity using the International 
Physical Activity Questionnaire - Short Form (IPAQ-SF) (Pengpid et al. 2015). The 
levels of sufficient PA found in this study are slightly different when compared to the 
previous two (males = 27-81%, females = 14-78%). This may be due to the authors 
assessing PA in a different way, as well as looking at samples from countries of varying 
levels of income.  
National Context 
In Ireland, the literature is limited with regard to understanding university students’ PA 
behaviours and the factors influencing them. The CLÁN survey was a national lifestyle 
survey administered to undergraduate full-time students (n = 3,259; 38% male; 21.0 
years) across 21 Irish universities (Hope et al. 2005). The survey found that 54% 
participated in moderate and 27% participated in vigorous PA for 20 minutes, at least 3 
times per week. Significant differences are found for sex, with males more likely to report 
both moderate and vigorous exercise (Hope et al. 2005). Although the information in this 
study is useful, it does not provide information such as how and why they engage in 
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certain PA behaviours. The paucity of research pertaining to Irish university students’ 
HRBs, especially PA, underscores the urgent need for research in this area.  
2.3.2 Physical activity domains and patterns  
Studying university students PA levels is not a novel idea but there is a need for a more 
precise understanding of how students’ cluster based on their PA behaviours (Irwin 2004; 
Bloemhoff 2010) and what influences this behaviour (Plotnikoff et al. 2015). A 
correlation or association between behaviours does not necessarily mean they cluster 
together (Ebrahim et al. 2004). Instead, clustering is a pattern of behaviours that is more 
prevalent than expected on the basis of individual prevalence rates (Schuit et al. 2002) 
For example, if the prevalence of active transport is 30% and the prevalence of 
recreational physical activity is 40%, then by laws of probability the expected prevalence 
of both is 12%. If the observed prevalence exceeds the expected prevalence, clustering 
occurs (Tobias et al. 2007).   
One way to investigate the PA patterns of students may be to study the domains through 
which they participate. Domains describe the location or setting where the activity, in this 
case PA, is carried out (Bauman et al. 2006). Research indicates that PA occurs across at 
least four life domains: recreational, occupational, transport and domestic (Bauman et al. 
2006; Rovniak et al. 2010; Bélanger et al. 2011; Pedišić et al. 2014; Strain et al. 2016). 
Recreational activity is often done for enjoyment or amusement during discretionary time 
(Yukic 1970). Occupational activities include those performed as part of an individual’s 
job, transport activities include cycling/walking to and from destinations, and domestic 
activities include housework, gardening, and stair-climbing as part of daily living (Samitz 
et al. 2011). Although students’ PA levels in specific life domains have been investigated 
(Haase et al. 2004; Keating et al. 2005; Molina et al. 2014; Pedišić et al. 2014), a gap in 
the literature exists in relation to our knowledge of the how or if students cluster measured 
across multiple life domains. Rovniak and colleagues (2010) investigated the clustering 
of PA behaviours across the four life domains in American adults (n = 1,689; 54.6% male; 
44.6 years). The authors identified three cluster groups with specific PA behavioural 
patterns. These included a Low Activity cluster, an Active Leisure cluster, and an Active 
Job cluster. The Active Leisure cluster had the highest psychosocial and built 
environment support for activity and the highest accelerometer-measured activity levels, 
while the Active Job cluster had lower socio-economic status when compared to the other 
clusters. In addition, the authors suggested that a more extensive transit system 
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conductive of walking and cycling might be needed to detect an Active Transport cluster. 
The different clusters identified and the differences between them suggest that tailored 
interventions for different sub-samples may be beneficial.  
2.3.3 Comment on physical activity  
Thus far, the literature has shown that adequate PA can provide an assortment of physical, 
psychological and social benefits. Despite this there seems to be a problem during the 
transition from adolescence to adulthood through the university setting. This problem is 
the decrease in PA, in a setting that has enormous potential to positively influence 
students’ HRBs. Additionally, students seem to have the opportunity to be physically 
active but are faced with sedentary activities (e.g. studying, television, computer etc.) that 
may track into adulthood (Fotheringham et al. 2000). A greater understanding of students’ 
PA behaviours and the mechanisms and processes that drive these are needed to increase 
the effect of strategies and interventions for this population (Plotnikoff et al. 2015). Of 
prime importance is the measurement of PA behaviour in a valid and reliable way. 
Measures used in this population vary and are often not accompanied by the desired 
psychometric properties (i.e. validity and reliability). For this reason, it seems essential 
to acquire a valid and reliable measurement tool that can be used to measure PA in this 
population. Once a suitable measure is identified, we can investigate the factors 
influencing students’ PA behaviours and for this, we will need a theoretical basis or 
foundation. Furthermore, university students may cluster based on their PA behavioural 
patterns across certain life domains but research is yet to investigate this. Research is 
warranted to understand the mechanisms that give rise to identified patterns which may 
help how we influence students PA and overall health through interventions and policy 
design (Rovniak et al. 2010; Bélanger et al. 2011; Morris et al. 2016). The following 
sections provide literature and comments regarding PA measurement and the 
identification of a theoretical basis for examining any factors that might influence 
students’ PA behaviour. 
2.4 Physical Activity Measurement 
The measurement of PA is “fundamental to research, policy and practice, whether 
monitoring population trends, understanding sub-populations or assessing correlates and 
determinants” (Kelly et al. 2016). One aspect that is overlooked is the fact that PA is not 
just a simple behaviour that can be easily assessed. In fact, PA is a complex behaviour 
making its measurement challenging (Haase et al. 2004; Pengpid et al. 2015; Kelly et al. 
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2016). A number of measurement tools are available for assessing PA, which can be 
characterised as subjective and objective (Janz 2006; Strath et al. 2013).  
2.4.1 Objective Measurement 
Objective measures can be direct and/or physiological, such as measures of energy 
expenditure (e.g. direct calorimetry, using doubly labelled water), measures of fitness 
(e.g. Vo2 max test), and measures of movement (e.g. pedometers, accelerometers). 
Activity monitors are commonly used for assessing free-living PA (Santos-Lozano et al. 
2012), with the simplest form of activity monitor known as a pedometer, which counts 
the steps a person takes (Bauman et al. 2006). In recent years, the term ‘device-based’ 
has been used when referring to the use of pedometers, accelerometers and other 
wearables to measure physical activity (Scholes et al. 2016). Although pedometers are 
cheap and practical, they fail to give us information about the intensity, duration or type 
of PA undertaken by the individual. More complex activity monitors, known as 
accelerometers, are used to directly measure the duration, intensity, and frequency of 
movement (Hallal et al. 2012; Hänggi et al. 2013; Herrmann et al. 2013). This is more 
useful for characterising the total volume of activity and estimating energy expenditure 
(Bauman et al. 2006), leading to their use in small-scale research (Hallal et al. 2012; 
Herrmann et al. 2013). A vast range of accelerometer monitors are currently available, 
with the ActiGraph models being the most widely used in PA research (Chen and Bassett 
2005; Crouter 2011). ActiGraph monitors have advanced through the years with a number 
of hardware and software updates. In 2000, the ActiGraph GT1M model was launched 
with biaxial capabilities, followed by the GT3X model in 2009 with improved triaxial 
capabilities (John and Freedson 2012). Of course, accelerometers and other activity 
monitors show great promise, however, they come with a number of issues. Activity 
monitors, including pedometers and accelerometers, are poor at classifying some 
common behaviours such as swimming and cycling (Bauman et al. 2006). Advancements 
in accelerometer technology has sought to overcome some of these issues with ActiGraph 
launching the wGT3X-BT model in 2013, boasting features such as water resistance and 
Bluetooth capabilities. Even with these current advancements, the use of accelerometers 
in research studies is still constrained by factors including cost, expertise needed when 
using the devices and the burden for participants (Loney et al. 2011).  
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2.4.2 Subjective Measures  
This leads to subjective or self-report measurement tools, such as questionnaires, 
interviews and diaries, being the preferred choice when investigating population PA 
(Bauman et al. 2006; Loney et al. 2011; Helmerhorst et al. 2012), due to their low cost 
and ease of use (Dinger et al. 2006). Of these subjective methods, questionnaires are the 
most commonly used when it comes to assessing PA at a population level (Leslie et al. 
2001; Dyrstad et al. 2014). A recent review found 85 self-report PA questionnaires 
available for adults, highlighting the large array of options available for researchers in 
this area (van Poppel et al. 2010). Many of these questionnaires have study-specific items 
and assess PA in different ways, making comparisons across countries difficult (Lee et 
al. 2011). For example, some questionnaires ask for the frequency of activity while others 
may ask for the intensity and duration. The International Physical Activity Questionnaire 
(IPAQ) was developed in 1998 by a group of international experts in order to address 
these issues and standardise the self-report measurement of PA across the globe (Craig et 
al. 2003; Lee et al. 2011). The IPAQ, which is now available in a long form (31 items) 
and short form (9 items), has since become the most widely recommended and used PA 
questionnaire (van Poppel et al. 2010). Since then a range of questionnaires have been 
developed to measure PA, including the Global Physical Activity Questionnaire (GPAQ; 
World Health Organization 2006), the two-item PACE+ (Prochaska et al. 2001), and even 
a single item measure (SIM) (Milton et al. 2011).  
2.4.3 Psychometric Properties 
With such a vast number of measurement tools available (i.e. device-based, objective and 
subjective) to assess the PA behaviours of university students, it is important to select the 
most appropriate measurement tool based on your needs and research question. Selecting 
the most appropriate tool can depend on a range of factors that include the target 
population, the purpose of the study and the required outcome variables (Chinapaw et al. 
2010; Ridgers et al. 2012), and of crucial importance, the instruments psychometric 
properties (Warren et al. 2010). Psychometric properties relate to the validity and 
reliability of a measure, two terms that are observed throughout the literature. Validity is 
a way of describing that the measure is assessing what it is designed to measure and that 
it provides a true representation of what happened, free from all possible sources of error 
or bias (Bauman et al. 2006; Kelly et al. 2016). This is often observed through criterion 
or gold standard validity, where the measure is compared to a closer representation of the 
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behaviour of interest (Bauman et al. 2006). For example, validity studies often explore 
the relationship between activity monitors and a gold standard approach such as doubly 
labelled water for assessing the energy expenditure of a target population. Another very 
common example is the validation of self-report questionnaires using accelerometers 
(Dinger et al. 2006; Milton et al. 2011; Hardie Murphy et al. 2015). However, the way a 
specific measure is deemed valid has been a source of significant scrutiny (Bauman et al. 
2006; Rowe and Mahar 2006; Kelly et al. 2016). Kelly and colleagues (2016) have 
discussed a number of problems that have arose due to the lack of an agreed validity 
framework including a possible false hierarchy for PA measurement with it showing that 
as the measurement type moves from self-report to activity monitors to doubly labelled 
water we presume stronger validity. This leads to the fact that measurements may be 
validated using a “gold standard” but the two may be measuring the behaviour in a 
different way (Kelly et al. 2016). Additionally, a study in 1,916 Finnish adults (43% male; 
50.0 ± 14) found that, at the individual level, different methods of PA measurement are 
not interchangeable, concluding that such validity analysis must be interpreted with 
caution (Hukkanen et al. 2018). Rowe and Mahar (2006) have also stated that the validity 
of subjective measurement tools is an ongoing process and that when using a measure to 
validate against, it should be the most accurate measure of the construct, bringing into 
question activity monitors as a comparison measure for some questionnaires.  
Reliability or reproducibility is the stability and consistency of a measure, meaning a 
person should show similar scores or should be similarly classified following repeat 
administrations (Bauman et al. 2006; Kelly et al. 2016). For example, test-retest 
reliability might be used to assess a questionnaire’s consistency. This would be completed 
by administering the questionnaire on a number of occasions, keeping as many conditions 
as possible unchanged (Kelly et al. 2016). Again, the concept of reliability for PA 
measurement has brought with it a major concern. Kelly and colleagues (2016) stated that 
the behaviour of PA itself is not stable and can change from day to day, so how can a 
measure be found reliable. This approach could show measures having unacceptable 
reliability, when in fact the instrument is measuring PA correctly due to its varied nature.  
2.4.4 Comment on physical activity measurement  
The demand for valid and reliable measurement tools that are feasible and can be used in 
a range of countries has been highlighted recently (Bobakova et al. 2015). Such a tool 
would allow for data harmonisation and for researchers to compare figures across 
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countries. Research needs to establish the best measure for assessing PA in population 
based studies, including university students. Rather than reinventing the wheel, it seems 
more plausible to use the measurement tools that have been found to be valid and reliable 
in different countries and different age groups. The IPAQ (Craig et al. 2003) and a single 
item measure (SIM; Milton et al. 2011) have both been validated in university populations 
(Dinger et al. 2006; Milton et al. 2013) but they have not been tested in Irish samples. 
Other popular measurement tools such as the PACE+ (Prochaska et al. 2001) have been 
validated in adolescent populations (Hardie Murphy et al. 2015) but have yet to be 
assessed in university students. Measurement tools such as these may be acceptable for 
assessing the PA of Irish students, but research needs to be conducted to examine this. 
Queries regarding the validation of questionnaires against device-based measures and test 
re-test administration for reliability have been noted, however until resolutions have 
arisen for these issues, they remain the common ways of testing the psychometric 
properties of measurement tools.  
2.5. Theoretical basis for understanding physical activity behaviour 
To increase our understanding of human behaviour and maximise the potential of future 
interventions, it is necessary to have a theoretical basis by which to guide us (Davis et al. 
2015). The terms ‘theory’ and ‘model’ are often used interchangeably making it essential 
to define both. A theory is a concept developed to explain and understand phenomena, 
and also challenge and extend existing knowledge of the field (Abend 2014). Theories 
are sufficiently broad in scope so that they can explain a number of outcomes (e.g. 
multiple health-related behaviours) (Nigg and Geller 2012). On the contrary, models 
often aim to understand a specific behaviour (e.g. PA behaviour) and can be complete 
replications of individual theories or include aspects of different theories (Nigg and Geller 
2012). Theory application contributes two general approaches to research: exploratory 
research and intervention evaluation (Nigg and Geller 2012). Exploratory research, such 
as this thesis, intends to describe and/or predict various factors related to a behaviour by 
asking the questions: where, what, when, who and why (Nigg and Geller 2012). Theory 
based research allows for the progression of the evidence-base in the field (Nigg and 
Geller 2012). There are multiple behavioural and social science theories and models 
available that each provide their own platform for understanding the where, what, when, 
who and why individuals are physically active or inactive. A scoping review by Davis 
and colleagues (2015) identified 82 theories of behaviour and behaviour change of 
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potential importance to the field of public health, with four theories prominent in 63% (n 
=174) of the articles. The four theories were Transtheoretical Model of Change (33%; n 
= 91); Theory of Planned Behaviour (13%; n = 36); Social Cognitive Theory (11%; n = 
29); and the Information-Motivation-Behavioural-Skills Model (7%; n = 18). This 
scoping review provides us with a plethora of theories that may be of value to each 
specific study based on the population, behaviour and context in question (Davis et al. 
2015). The same had to be said for the selection of a theoretical basis for this thesis, with 
the population, factors, and behaviour being studied taken into consideration.  
2.5.1 Social Cognitive Theory 
Social cognitive models have performed well when predicting PA intentions and 
behaviours (Bailis et al. 2011). One theory that cannot be disregarded when trying to 
define a behaviour in this context is the Social Cognitive Theory (SCT; Bandura 1986) 
shown in Figure 2.1. SCT is a popular theory of choice for researchers to investigate the 
related factors of individuals’ behaviour, including PA (Rovniak et al. 2002; Farren et al. 
2017). SCT proposes an agentic perspective, suggesting that not only the environment 
dictates behaviour, but also that individuals are self-regulating and self-developing 
(Bandura 1986). Bandura (1986) explained that SCT is founded on a causal model of 
triadic reciprocal causation in which personal factors (cognitive and biological), 
behavioural patterns, and environmental characteristics all interact and influence one 
another in a bidirectional fashion. Among all the personal factors encompassed within the 
SCT, self-efficacy is seen as central to the theory (Bandura 1986). Self-efficacy is 
discussed in relation to the university population later in Section 2.7.2. The use of the 
SCT to explain students’ PA has been observed, where Rovniak and colleagues (2002) 
found that the SCT explained 55% of the variance in the PA behaviours of American 
undergraduate students (n = 277; 31% male; 19.56 ± 1.39 years). The holistic approach 
for understanding behaviours provided by SCT and its use for explaining PA behaviours 






Figure 2.1. - Social cognitive theory (Adapted from Bandura 1986) 
2.5.2 Ecological Model  
The SCT has been said to focus mainly on the social environment and rarely address the 
multi-dimensional role of the physical environment (Sallis et al. 2015). For this reason, 
this thesis also uses Sallis and Owen’s (2002) ecological model (EM; Figure 2.2.) for 
guidance. Ecological models of behaviour lead us to believe that environmental factors 
also influence PA behaviour (Sallis et al. 2001) across a number of levels. The ecological 
approach summarises the multiple levels of influence on behaviour breaking them down 
into intrapersonal, interpersonal (i.e. social environment), physical environment (i.e. 
institutional, community), and policy context (McLeroy et al. 1988). Public health 
professionals have promoted the use of ecological models in research and practice to 
better understand and address the multidimensional influences of behaviours, such as PA 
(Johnson 2006).  Application of the EM in Ireland can be observed on page 43 of Healthy 
Ireland: the national framework for improved health and wellbeing (Department of 






Figure 2.2. - Ecological model (Adapted from Sallis 2002) 
2.5.3 Comment on theory to understand students’ physical activity behaviour 
In any population, we want to identify factors that influence a behaviour and that can then 
be used to develop behavioural change strategies (Sallis et al. 2000). In a population like 
university students, where we seem to have limited knowledge, it is important to examine 
a range of factors and their relationship with PA simultaneously (Keating et al. 2005; 
Deliens et al. 2015). That way we can quickly identify the personal, behavioural and 
environmental factors important for PA engagement in this population. For such 
examinations, a theoretical basis that provides a holistic view and encompasses a range 
of factors is needed. A combination of SCT and EM provides the basis by which we can 
examine the relationship between a range of factors and PA behaviour in Irish university 
students, without neglecting factors from the physical environment. Furthermore, 
research has noted the benefits of using SCT and EM in combination to investigate the 
personal and environmental factors relating to PA (Deliens et al. 2015).   
2.6 Factors related to students’ physical activity behaviours  
A behavioural epidemiology framework (Figure 2.3.) proposed by Sallis and colleagues 
(2000) describes the process of how PA interventions have developed and progressed. 
This framework shows that interventions translate from our understanding of the 
correlates and determinants of PA, with suitable measurements of PA needed to ensure 









noted that in order for PA interventions to progress, the mechanisms of action must be 
studied and better understood. These mechanisms include the terms correlate and 
determinant that are often used interchangeably, making it increasingly difficult to 
integrate the results from exploratory and intervention studies (Bauman et al. 2002). 
Bauman and colleagues (2002) addressed this limitation within the field, proposing 
definitions for a number of terms that are accepted and used in the research to date. These 
definitions allow researchers to distinguish clearly between correlates and determinants 
and how they are related to the behaviour of PA. Correlates can be described as factors 
for which there is an established and reproducible association or predictive relationship 
(Bauman et al. 2002). Many correlates are often identified through cross-sectional 
research. Alternatively, a determinant can be described as a factor that causes PA 
behaviour, where there are multiple causal factors for PA that can be bidirectional 
(Bauman et al. 2002). Determinants are identified through randomised controlled trials 








Figure 2.3. - Behavioural epidemiology framework (Sallis et al. 2000) 
 
Researchers note that individuals will not change their PA behaviours simply at the 
request of others, showing the process to be a lot more complex (Keating et al. 2005). 
Consequently, it is essential for us to understand the mechanisms underlying PA 
behaviour, before developing and testing a new PA intervention (Keating et al. 2005; 
Bauman et al. 2012). The intervention strategies developed for university populations to 
date have had varied effects, suggesting that research examining PA are needed to 












majority of intervention studies for improving the HRBs of university students have been 
conducted in the USA (75.6%) (Plotnikoff et al. 2015). The examination of PA behaviour 
and its associated factors may provide us with a clearer understanding within the Irish 
university context. There is a vast contribution of literature identifying a range of factors 
related to PA in adults. Having this large volume of literature is beneficial, but often 
hampers our understanding of the relationships between these factors and PA behaviour. 
Systematic reviews are available that gather and breakdown the information of numerous 
studies providing us with an increased understanding of how factors relate to PA 
behaviour. Furthermore, reviews of review papers have been published in recent years 
and provide a clearer outlook on the different factors related to PA as they synthesise 
large amounts of research findings. The most suitable of these papers available at the time 
of writing are studies published by Bauman and colleagues (2012), and by Choi and 
colleagues (2017). Bauman and colleagues (2012) provide evidence from review studies 
on correlates and determinants of PA as part of the Lancet series on PA (2012). The 
authors identified 17 review studies containing 531 studies and grouped the findings into 
three categories based on age: children (5-13 years), adolescents (10 - 18 years) and adults 
(≥18 years). The factors identified in this study are grouped together according to type 
resulting in the following: demographic (n = 8), psychosocial (n = 9), behavioural (n = 
1), social and cultural (n = 2) and physical environmental (n = 5). Choi and colleagues 
(2017) identified 25 review studies containing 980 primary studies investigating the 
factors related to PA. The authors found demographic (n = 24), psychological (n = 40), 
behavioural (n = 13), social (n = 13), and physical environmental (n = 27) factors. For 
ease of discussion, the factors from both review studies can be organised according to the 
SCT into personal, behavioural and environmental factors.    
2.7 Personal Factors  
Personal factors relate to the individual themselves and can be broken down into the 
individuals demographic (e.g. sex, age) and psychological constructs (e.g. beliefs and 
planning). In the general population, multiple personal factors have been identified as 
correlates or determinants of PA behaviour. Factors related to PA behaviours in university 
populations are less studied and due to this population differing from the general 
population in terms of the transitional period they pass through and the experiences they 
have, it can be presumed that factors might influence PA behaviour differently. 
Researchers’ understanding of the personal and psychological factors is more in depth 
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than the behavioural or environmental factors influencing university populations’ PA 
behaviours (Keating et al. 2005).  
2.7.1 Demographic 
In the general population, demographic factors including age, sex, ethnicity, occupation, 
socioeconomic status including income, and health status have all been identified as 
factors relating to PA (Bauman et al. 2012; Choi et al. 2017). For sex, results are 
conflicting for university students. A review conducted by Keating and colleagues 
(Keating et al. 2005) noted disparities in the literature identifying studies (n = 4) that 
found no differences for sex and studies (n = 3) that indicated males participate in more 
vigorous-intensity PA. Pengpid and colleagues (2015) assessed the PA levels of students’ 
from 23 countries, finding that males had significantly higher PA levels in all but six 
countries. Age, unlike sex, shows more consistent patterns with a number of studies 
finding that PA levels decrease as age increases in students (Haase et al. 2004; Keating 
et al. 2005; Pengpid et al. 2015). However, there may be an age-sex interaction, with 
Buckworth and Nigg (2004) finding that PA frequency increased as male students got 
older, whereas the opposite occurred in females. This may suggest that we study the male 
and female populations separately when investigating certain HRBs. Another important 
demographic factor is socio-economic status or level of income, which has been said to 
relate to an individual’s PA behaviour (Haase et al. 2004; Bauman et al. 2012; Hallal et 
al. 2012; Pengpid et al. 2015). Differences have been reported between high, medium and 
low-income countries, but these differences are varied from study to study. A number of 
studies have looked at the difference in PA between low- medium- and high-income 
countries. Hallal and colleagues (2012) stated that PA is decreased in high-income 
countries, whereas other studies have noted higher levels of recreational PA (Haase et al. 
2004) and higher levels of PA (Pengpid et al. 2015) in countries of higher income or 
economic status. In addition, the literature has also investigated the relationship between 
an individual’s socio-economic status or income and their PA behaviours. For low- and 
medium-income countries, a positive association was observed between socio-economic 
status and PA levels, but results show inverse relationships or inconsistencies in high-
income countries (Bauman et al. 2012). Additional demographic variables that may 
influence students’ PA behaviours may be their field of study or course type. Research 
indicates a positive relationship between the emphasis placed on PA and health within a 
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course of study and a students’ level of engagement in PA, positive health behaviors, and 
perceived health (Pastuszak et al. 2014; Gathman et al. 2017). 
2.7.2 Psychological 
In the general adult population, psychological factors relating to PA include attitudes, 
intention to exercise, stress, knowledge of health, action planning, time/goal conflicts, 
perceived fitness and self-efficacy (Bauman et al. 2012; Choi et al. 2017). Studies have 
investigated the role of psychological factors in university students’ PA behaviours. Some 
of the factors considered relevant in university populations (Taylor et al. 2013) are shown 
in this section. 
Knowledge 
Knowledge regarding the benefits of regular PA has been studied in student populations 
due to its relevance for planning health education interventions. Research has assessed 
such a concept by asking students if they have knowledge of the causal link between PA 
and the prevention of heart disease (Haase et al. 2004; Pengpid et al. 2015). Although 
education of the benefits of PA seems important to all individuals, findings regarding its 
influence on students’ PA behaviours are pessimistic. Pengpid and colleagues (2015) 
found that having knowledge of the health benefits of PA increased the likelihood of 
being classed as physically inactive in males (OR = 1.36; CI = 1.22-1.52, p<0.01).  This 
could illustrate that the potential health benefits acquired by achieving the PAGL, are not 
of high relevance to students who are generally healthy and of young age (Pengpid et al. 
2015). The authors also found no relationship for female students, something that is found 
for all students in an earlier study (Haase et al. 2004). Another worrying statistic from the 
literature concerns the proportion of students who have such knowledge, which is 
reportedly low with findings from 2004 stating mid 40% and 2015 stating 36.8% (Haase 
et al. 2004; Pengpid et al. 2015). Knowledge of PA health benefits are increased in 
countries of higher economic development, suggesting that these countries have the 
resources to provide health education in universities (Haase et al. 2004). Not only does 
the literature suggest that acquiring such knowledge is of little relevance to this young 
adult population but also that increasing knowledge of the PA health benefits may be 





Beliefs in the importance of PA for health  
Beliefs about the importance of PA is a factor studied to aid with understanding students’ 
attitude towards PA participation. Increased beliefs in the importance of PA for health is 
positively related to PA, with no differences regarding beliefs between countries 
economic development (r = 0.19, p =0.41) (Haase et al. 2004). The likelihood of being 
physically active increased in those students with strong beliefs (rating 7-10; OR = 2.82, 
CI = 2.62-3.03, p<0.01) (Haase et al. 2004). On a more pessimistic note, a recent study 
has shown that the majority (98.7%) of Turkish health science students (n = 706; 39.9% 
male; 20.7 ± 2.1) in a study believe that adequate PA is beneficial but only 30% of these 
students engaged in any form of PA (Dayi et al. 2017). The lack of consistency regarding 
the translation from PA beliefs into practice suggests that believing in the benefits of PA 
may too not be enough to influence a student’s behaviours.    
Planning 
The behavioural intention-action gap can be explained as an individual who forms 
intentions, but fails to act on them, hence failing to alter their current behaviour 
(Gollwitzer and Sheeran 2006). Planning is a prospective self-regulatory strategy, seen as 
a mechanism to bridge the gap between behavioural intention and behavioural actions 
(Sniehotta et al. 2005a). A review by Carraro and colleagues (2013) confirmed the 
importance of planning for bridging the intentions-action gap from a number of cross-
sectional (n = 19) and experimental (n = 21) studies. The same review also confirmed that 
planning is generally a useful strategy to improve PA behaviour. Using planning, allows 
an individual to create pre-planned ways of implementing a behaviour and strategies to 
cope with any anticipated obstacles. In order to avoid unrealistic or premature plans, a 
range of things are needed including time, resources and education (Sniehotta et al. 
2005b). Planning can be broken into the two following constructs: action and coping 
(Sniehotta et al. 2005b; Bernard 2014).  
Action planning helps initiate a behaviour by certain elements such as where, when, how 
and with whom (Caudroit et al. 2014). Action planning helps individuals in implementing 
their intentions; however, time conflicts and other demands (e.g. family, job etc.) can 
interfere with the execution of such plans. Coping planning is a barrier-focussed self-
regulation strategy that helps an individual to overcome such obstacles and to cope with 
difficulties by anticipating situations that prevent the intended behaviour (Sniehotta et al. 
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2005b).  People think about obstacles that might hinder their behaviour and develop plans 
to cope with these obstacles if they are to occur (Caudroit et al. 2014). Coping planning 
was found to be a useful tool for increasing PA behaviours in a clinical population when 
used in conjunction with action planning (Sniehotta et al. 2006). Action and coping 
planning are thought to come together as some sort of package, both mediating the 
intention-behaviour relationship, but this relationship has proven to be complex. Action 
and coping planning are found to act as partial mediators of the intention-behaviour 
relationship but another popular view suggests that an individual develops an action plan 
first, followed by any additional coping planning (Carraro and Gaudreau 2013; Caudroit 
et al. 2014). Bernard (2014) investigated the mediation of intention into PA behaviour 
through action and coping planning with a four-month prospective study among French 
adults (n = 157; 34.4% male; 38.7 ± 10.7 years). This study found that action planning 
partially mediated the intention-behaviour relationship with regards to PA for the 
individuals who had a high level of coping planning.  
In university students, information regarding the role of planning for PA behaviours is 
available. A two-part study examined the relationship between action and coping 
planning with i) PA goal progress and ii) self-reported PA at different level of academic 
goal conflict (Carraro and Gaudreau 2015). The first part of this study found that action 
planning is positively and significantly related to goal progress at low levels of academic 
conflict, while coping planning is positively and significantly related to goal progress at 
high level of conflict in university students (n = 317; 27% male; 19.0 ± 2.23 years). The 
second part of this study reported that both increased action and coping planning are 
positively and significantly associated with self-reported PA levels in a smaller a sample 
of students (n = 97; 32% male; 20.45 ± 4.61 years). The study findings suggest positive 
results regarding the effect of increased planning on PA behaviours (Carraro and 
Gaudreau 2015), however, another study found a planning intervention had limited effect 
for enhancing students’ (n = 1273; 36.6% male; 22.8 ± 6.7 years) PA when delivered 
online (Skår et al. 2011).  The two-month follow-up found that the intervention had no 
effect on the students’ PA behaviours with varying reasons being given including the 






Self-efficacy is defined as an individual’s beliefs about their capabilities to produce 
desired behaviours and determine how individuals feel, think, behave and motivate 
themselves (Bandura 1994). An individual’s self-efficacy originates from four main 
sources of influence (Bandura 1994). The first of these includes performance 
accomplishments, which is based on personal mastery experiences and is dictated by past 
successes and failures. Once convinced that they have what it takes to succeed in a 
behaviour, such as PA, individuals are more likely to continue and rebound from any 
setbacks. Indirect experiences are another way for individuals to create and strengthen 
self-beliefs through the observation of others similar to them succeeding with a 
behaviour. Individuals often seek models who possess the competencies to which they 
aspire (Bandura 1994). Verbal persuasion is the third source of self-efficacy, whereby 
individuals are more likely to maintain a behaviour if they are persuaded that they have 
the capabilities to succeed. Emotional arousal is the final source of self-efficacy, with 
individuals interpreting their stressors and tensions as signs of vulnerability to poor 
performance.  
In student populations, self-efficacy has been noted as a critical factor influencing PA 
behaviours. Keating and colleague’s (2005) review found that high self-efficacy usually 
resulted in positive PA behaviours. A recent cross-sectional study found that self-efficacy 
is significantly and positively associated with attainment of the PAGL in university 
students (n = 396; 53.5% male; 19.16 ± 0.77 years) (Farren et al. 2017). Furthermore, 
another study looked at the personal mastery of students and the association with PA, 
finding that increased mastery led to increased activity (Pengpid et al. 2015). This too 
shows the importance of personal mastery, a source of self-efficacy for PA behaviour in 
students. 
Motivation  
Self-determination theory (SDT) provides an integrated concept to help explain the 
mechanisms behind motivation for individuals’ behaviours (Deci and Ryan 1985).  SDT 
believes that motivation should not be viewed as unidimensional and instead consists of 
a continuum comprising of three forms of motivation: amotivation, extrinsic motivation 
and intrinsic motivation (Ryan and Deci 2000). Amotivation refers to the absence of a 
connection between an individual’s actions and their outcomes, with amotivated 
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individuals not demonstrating the intent to engage in the behaviour (Ryan and Deci 2000). 
Next on the continuum proposed by SDT is extrinsic motivation. Extrinsically motivated 
individuals participate in an activity in order to obtain rewards that are extrinsic to the 
behaviour itself (Ryan et al. 2009). Extrinsic motivation is also a multidimensional 
construct of behavioural regulations including, external (e.g. taking part to gain reward), 
introjected (e.g. taking part to exhibit skills), identified (e.g. the activity is valued) and 
integrated (e.g. the behaviour is part of the individuals values and beliefs) (Ryan and Deci 
2000). Finally, intrinsically motivated individuals engage in an activity primarily for the 
enjoyment and satisfaction gained from participation (Ryan and Deci 2000). Essentially, 
as an individual moves along the SDT continuum from amotivation to intrinsic 
motivation, their behaviours become more self-determined and free from external 
reasons. SDT proposes that individuals are motivated by their fundamental psychological 
needs for competence (i.e. ability to interact with the environment), autonomy (i.e. having 
control over your life) and relatedness (i.e. feeling part of a social group) (Ryan and Deci 
2000).  
A limited number of studies have investigated the relationship between students’ PA 
levels and their type of motivation. Sevil and colleagues (2016) investigated the 
relationship between university students (n = 901; 45.3% male; 22.59 ± 3.59 years) 
moderate-to-vigorous physical activity (MVPA) and motivation to be physically active 
according to the continuum proposed by SDT. Findings showed that intrinsic motivation 
(r = 0.34, p<0.01), integrated regulation (r = 0.43, p<0.01), identified regulation(r = 0.26, 
p<0.01), and introjected regulation (r = 0.18, p<0.01) were positively and significantly 
associated with MVPA levels, whilst external regulation and amotivation were negatively 
and significantly associated (r = -0.15, p<0.01 for both). A similar finding is noted in a 
study involving 276 Canadian students (35.5% male; 20.56 ± 3.33 years) where intrinsic 
motivation and identified regulation were both positively and significantly associated 
with recreational PA levels in males (r = 0.27-0.37, p<0.01) and females (r = 0.35-0.46, 
p<0.01) (Wilson et al. 2004). These findings suggest that as students move from extrinsic 
motivation to more self-determined intrinsic motivations; it facilitates the maintenance 
and adherence of their behaviour (Kilpatrick et al. 2005; Ullrich-French et al. 2013). The 
transition from secondary to tertiary education sees a reduction in identified regulation 
and overall PA, while introjected regulation and amotivation increase (Ullrich-French et 
al. 2013). This finding suggests a need to foster perceptions of competence, autonomy 
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and relatedness across this transitional period in order to maintain students’ intrinsic 
motivation for PA participation. 
The motives of university students to be physically active are more frequently studied, 
with researchers’ interest in what activities appeal to this population and why. Students 
are motivated to be physically active for both extrinsic and intrinsic reasons. Kilpatrick 
and colleagues (2005) compared the motives of students (n = 233; 43.3% male; 22.2 ± 
4.8 years) for partaking in both sport and exercise activities. The authors found that 
motivation for sports participation was linked to intrinsic reasons such as affiliation and 
enjoyment, while motivation to engage in exercising activities was more closely linked 
with extrinsic reasons such as social norms and appearance. Additionally, findings from 
semi-structured interviews with university personnel (n = 16) found that intrinsic 
motivational factors such as enjoyment and interest are key correlates of PA participation 
(Lerner et al. 2011). A more recent study found the greatest motive for UK students (n = 
736; 20.45 ± 3.50 years) to engage in PA is linked with health-related reasons, including 
positive health and weight management and less for physical appearance (Roberts et al. 
2014). These findings contrast the previous review that did not see students motivated to 
be physically active for any health benefits (Keating et al. 2005). Finally, different 
motives have been found for males and females, with males more likely to participate due 
to competition, social recognition, increased endurance (Kilpatrick et al. 2005) as well as 
fun and interest (Lerner et al. 2011). Females primary motives to be physically active 
include weight-management (Kilpatrick et al. 2005), as well as interest, increased 
endurance and less-competition (Lerner et al. 2011).    
Goal Conflict 
Social and developmental psychologists have found that health can depend on how well 
individuals manage the pursuit of multiple goals (Bailis et al. 2011), something that most 
individuals have to do in their daily lives. Pursuing several goals at once can lead to goal 
conflict (i.e. one goal reduces the ability to pursue another) (Carraro and Gaudreau 2015; 
Conner et al. 2016). Goal conflict has been recognised as a key factor influencing PA 
engagement, with negative associations between increased goal conflict and PA levels 
shown (Carraro and Gaudreau 2015). Goal conflict occurs in this context when people 
want to engage in PA but they also see it as a threat to their other pursuits (Bailis et al. 
2011). The primary sources of goal conflict originate from limitations in one’s resources 
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(e.g. being too tired to engage in PA) and logical reason incompatibilities (e.g. resting an 
injury instead of being active) (Riediger and Freund 2004). 
The suggestion that goal conflict influences university students’ PA is plausible, 
especially when we consider the number of conflicting goals that may present themselves 
in a student’s life (e.g. academic, social, occupational etc.). More specific to this 
population, academic goal conflict (i.e. study, coursework, exams etc.) tends to be a 
recurring factor mentioned as influencing PA levels (Gómez-López et al. 2010; Bailis et 
al. 2011; Lerner et al. 2011; Carraro and Gaudreau 2015). Bailis and colleagues (2011) 
conducted a study that saw university students (n = 117; 48% male; 19.6 years), who were 
highly motivated to be physically active, be primed with either academic goal conflict or 
consistent goals of being physically active. Students primed with academic goal conflict 
emitted higher shame and distress than the control group, which consequently resulted in 
reduced PA one week later. This is consistent with another study that found that self-
reported PA is lower in students who indicated higher academic goal conflict (Carraro 
and Gaudreau 2015). 
2.7.3 Comments about personal factors  
The literature provided shows how demographic factors such as sex, age and socio-
economic status can influence the PA behaviours of individuals, but these are non-
modifiable. However, these non-modifiable factors need to understood as they are still 
important for the guidance of strategies and interventions, and for identifying channels 
by which we can reach those most in need (Glanz et al. 2008). This section also shows 
the vast range of psychological factors that are known to influence PA behaviour in 
university students. The literature review reveals that some psychological factors are 
more complex and have been the subject of more research than others have, yet no solid 
conclusion has been provided for any. For this reason, it may be important to assess 
multiple psychological factors that have a potential relationship with PA behaviour using 
a valid and simple tool. The Determinants of Physical Activity Questionnaire (DPAQ) 
(Taylor et al. 2013) is a measurement tool that may be used for this purpose as it allows 
us to assess the importance of 11 different psychosocial factors and has the potential to 
note any relationships with PA levels (See Section 3.5 for more information) . By 
examining a range of psychological factors, we may be able to pinpoint the more 
influential ones for PA behaviour in an effort to enhance the impact of future PA 
promotion strategies for this population. 
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2.8 Behavioural Factors  
Behavioural factors related to PA can include past PA behaviour, activities in different 
life domains and other HRBs. In the general adult population, active history during 
adulthood, and dietary behaviours are identified as the only behavioural factors, with 
findings regarding other behavioural factors being inconclusive (Bauman et al. 2012; 
Choi et al. 2017). University students have reported engagement in other HRBs that can 
be either health enhancing (i.e. protective) or health diminishing (i.e. risky) (El Ansari et 
al. 2011). Unhealthy or risky HRBs are primary causes of premature morbidity and 
mortality (Clifford et al. 2011; Conry et al. 2011; Noble et al. 2015; Morris et al. 2016). 
Physical inactivity, alcohol abuse, smoking, and poor dietary behaviours are four main 
contributors to diseases such as hypertension, diabetes and certain cancers (Dodd et al. 
2010). These modifiable behaviours are often established during adolescence or young 
adulthood (Quintiliani et al. 2010). During the transition from secondary to tertiary level 
education, there is a risk that students will engage in health diminishing behaviours such 
as poor dietary habits, illicit drug use, smoking and alcohol abuse (El Ansari et al. 2011; 
Joseph et al. 2014; Piumatti et al. 2018). It is thought that these HRBs, including PA,  
may relate to one another and influence the overall health of university students (Reiner 
et al. 2013). PA has been examined in previous sections, where this section will provide 
the current evidence base in relation to other HRBs and outline a rationale as to why it 
may be important to examine how they relate to one another.  
2.8.1  Alcohol Consumption  
Inappropriate alcohol use among university students is an ongoing phenomenon of 
considerable worldwide concern (Dantzer et al. 2006; El Ansari et al. 2011; Davoren et 
al. 2015). Alcohol abuse during young adulthood is identified as being detrimental for 
subjective well-being and psychological distress (Piumatti et al. 2018). Twenty-five 
percent of mortality is attributable to alcohol abuse in adults aged 20 to 39 years (World 
Health Organization 2014b). Despite this, alcohol consumption during the early 
university years seems to be an accepted and normative behaviour, and high consumption 
levels have been reported in the literature (El Ansari et al. 2011). Dantzer and colleagues 
(2006) examined the prevalence of binge drinking in university students (n = 17,738; 17-
30 years) from 21 countries. Binge drinking is defined as consuming five or more drinks 
in a row for males or four or more drink in a row for females on one occasion in the past 
two weeks (Wechsler and Nelson 2001), which creates a pattern of alcohol consumption 
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that increases the risk of harmful consequences (Davoren et al. 2015). The prevalence of 
alcohol consumption varied from 29% to 95% in males and 6% to 93% in females. For 
binge drinking the figures ranged from 2% to 49% in males and 1% to 57% in females 
(Dantzer et al. 2006). Interestingly, the highest proportions for those who consumed 
alcohol and who were classed as binge drinkers were from Ireland. Ireland displays a 
unique relationship with alcohol with significantly higher intakes than the OECD average 
(Davoren et al. 2015). Two thirds of undergraduate students (n = 2,250; 36.9% male) 
indicated hazardous alcohol consumption in Ireland (Davoren et al. 2015). These findings 
are relatable to the CLÁN study that showed 76% and 60% of drinking occasions resulted 
in binge drinking for Irish male and female students respectively (Hope et al. 2005). Sex 
is associated with alcohol consumption, with males reporting higher consumption in a 
number of studies (Hope et al. 2005; Pillon et al. 2005; Dantzer et al. 2006). Differences 
have also been noted between students’ course of study and living arrangements. The 
prevalence of binge drinking is increased in biological science students (Webb et al. 
1997) and students living away from their family home (Dantzer et al. 2006; White et al. 
2006). 
Research notes an association between alcohol consumption and smoking, drug use, and 
PA (El Ansari et al. 2011; Dinger et al. 2014; Davoren et al. 2015). Dinger and colleagues 
(2014) found an association between students who are physically active and binge 
drinking. Multiple reasons are given to explain such a relationship including “work-hard, 
play-hard” (Musselman and Rutledge 2010) and “sensation seeking lifestyles” (French et 
al. 2009) in students who are physically active. A review identified 22 studies that found 
a positive association between sports participation and high alcohol consumption in 
students aged 13 to 24 years (Lisha and Sussman 2010). They also proposed a number of 
reasons for such associations, including a sportspersons competitive nature, stress-related 
drinking and alcohol advertisement connected with sport. Drinking excessive alcohol 
during university is an important social challenge and the findings identify it as a risky 
HRB engaged in by students. The association between PA and alcohol consumption 
justify the examination of other potential counterintuitive associations in this population 
(Dinger et al. 2014).   
2.8.2 Smoking Tobacco 
Smoking tobacco is a major risk to health, and one of the biggest public health threats in 
the current climate, with reports stating that it leads to up to half the deaths of its users 
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(World Health Organization 2018). A high frequency of smoking among students has 
been reported and seems to be consistent across the world (El Ansari et al. 2011). Many 
individuals report that their smoking occurs primarily in a social context, helping coin the 
term social smoking (Jackson et al. 2011). Social smokers tend to smoke less amounts of 
tobacco and less frequently (Levinson et al. 2007) but are still engaging in a risky 
behaviour that can lead to ill health. University students are at risk of becoming social 
and possibly regular smokers, due to the social setting they are in along with factors such 
as peer influence, stress and the increased freedom of control over their behaviours 
(Jackson et al. 2011). The prevalence of occasional or regular smoking  has been reported 
in UK students (n = 3,706; 34.9% male; 25.41 years) from seven universities (28.1 %) 
(El Ansari et al. 2011). These findings are similar to that of Ireland, where one in four 
(27%) students reported being current smokers, with a higher proportion of males 
reporting smoking (Hope et al. 2005). Webb and colleagues (1997) noted interfaculty 
differences, with the prevalence of smoking increased in arts, social and biological 
science students, observed at about a third. Smoking is reportedly lower in male medical 
(17.4%) and female veterinary (4.8%) students.  
Research has noted the association between smoking and other HRBs in university 
students. Smoking is associated with alcohol use, with socialising being present in both 
activities (Jackson et al. 2011; Morris et al. 2016). It is suggested that alcohol 
consumption weakens the self-control efforts of individuals to avoid smoking, and that 
smoking aids with the facilitation of social interaction (Jackson et al. 2011). Unlike the 
findings with alcohol, smoking sees an inverse relationship with PA (Dinger et al. 2014) 
and sport participation (Lisha and Sussman 2010). Lisha and Sussman (2010) suggested 
that the norm to smoke is not the same as alcohol with individuals having increased 
knowledge of the effects of smoking towards PA and sport. The findings suggest that 
associations exist between smoking and other HRBs, but little is known about how they 
co-exist in this population, which sees a range of possible behaviours offered to students.  
2.8.3 Drug Use 
Drug use can lead to premature death for a range of different reasons, including cardio 
problems and liver diseases (Webb et al. 2003). Most cases of drug misuse or dependence 
involve illicit drugs with the number of drug related deaths in Ireland increasing from 432 
in 2004 to 633 in 2012 (Health Research Board 2014). The use of illicit drugs in university 
populations is worrying, with findings suggesting increased usage, and its practice being 
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somewhat normalised (Webb et al. 1997; Newbury-Birch et al. 2000; Pillon et al. 2005; 
El Ansari et al. 2011). Reports on drug use are less frequent for this population when 
compared to other HRBs. Cannabis is the most popular illicit drug used by students in the 
available research with a range of other substances such as LSD, ecstasy, and cocaine 
also being used (Webb et al. 1997; Newbury-Birch et al. 2000; Carvalho et al. 2008; 
Lisha and Sussman 2010). A study from the UK found that 25% of female and 47% of 
male students reported regular or occasional drug use (El Ansari et al. 2011). In Ireland, 
cannabis is reported as the most common illegal drug used by students, with 37% 
reporting its use in the past 12 months and 20% using it in the past month (Hope et al. 
2005). These figures were much higher than the general population (aged 15-24 years) at 
the time, where 11% reported the use of cannabis (Hope et al. 2005). Like with other 
behaviours, a higher proportion of males report illegal drug usage when compared to their 
female counterparts (Hope et al. 2005; Pillon et al. 2005). Interfaculty differences have 
also been noted with the greatest use of any illicit drug found in arts (71%), social (70%), 
biological (67%), and physical sciences (64%) (Webb et al. 1997).  
The associations between drug use and other HRBs are not fully understood with findings 
being less consistent. Webb and colleagues (1996) noted an association for illicit drug 
use  with alcohol consumption and smoking, with another handful of studies investigating 
risky HRBs together but finding no concrete relationships for drug use (Newbury-Birch 
et al. 2000; Pillon et al. 2005; El Ansari et al. 2011; Dinger et al. 2014). The most 
common relationship between sport participation and drug use in secondary and 
university students is a negative one, but studies exist that show a positive or null 
association (Lisha and Sussman 2010). The relationship between PA and drug usage is 
not as consistent as with alcohol consumption and smoking, suggesting the need for 
additional research (Lisha and Sussman 2010). 
2.8.4 Dietary Behaviour 
Another important determinant of disease and mortality is diet (de Vries et al. 2008), with 
poor dietary behaviours once stated as one of the top health risks for students (Lowry et 
al. 2000). Aligning with the dietary guidelines (World Health Organization 2015b) are 
associated with reduced risk of developing chronic diseases, however much like other 
behavioural guidelines students fail to meet them (El Ansari et al. 2011; Ali et al. 2015; 
Plotnikoff et al. 2015). Attending university is often associated with gaining control over 
their dietary habits, with students’ dietary decisions likely to be maintained over their 
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lifetime and determining their future health status (El Ansari et al. 2011; Ali et al. 2015; 
Plotnikoff et al. 2015). Worryingly, a study found that only 5% of American students 
reported consuming five or more servings of fruit/vegetables each day (Dinger et al. 
2014). The findings are slightly improved in a UK student population with 16.5% of 
female and 11.3% of male students reporting the consumption of five or more servings of 
fruit/vegetables each day (El Ansari et al. 2011). In contrast, the same study found that 
28% of female and 34% of male students reported consuming sugary foods 1-4 times a 
month. Findings form Ireland show that around half of students surveyed ate fruit and 
vegetables daily, while 39% ate sweets and 37% drank fizzy drinks (Hope et al. 2005).  
Research has provided a number of findings and suggestions for the poor dietary 
behaviours of students. Factors such as lack of time, cost, inadequate variety of foods and 
the availability of convenience foods (e.g. takeaways, pre-prepared foods etc.) have all 
been suggested in the research (El Ansari et al. 2011; Ali et al. 2015; Plotnikoff et al. 
2015). Changes in living environment for students (i.e. moving out of their family home) 
has also been cited as having an influence on students’ dietary behaviour. El Ansari and 
colleagues (2012) found that students living in their family home displayed healthy 
dietary behaviours when compared to those living away from home. On the other hand, 
university campuses and its surrounding areas often host several food outlets that 
sometimes offer convenience foods (Ali et al. 2015; Plotnikoff et al. 2015; Abraham et 
al. 2018). Students’ field of study is also seen to influence dietary behaviours, but the 
findings are less consistent. Students studying sport and health-related courses are less 
likely to display poor dietary behaviours (Ferrara et al. 2013), but another study found 
that students studying sport education courses had insufficient knowledge regarding diet 
and nutrition for health and sport performance (Ozdoğan and Ozcelik 2011).  
Studies have reported a significant positive relationship between PA and fruit and 
vegetable intake in adult populations (Agudo and Pera 1999; Gillman et al. 2001). 
Moreno-Gomez and colleagues (2012) found that PA is a determinant of diet quality in a 
sample of Spanish university students (n = 987; 45.5% male; 21.5 ± 3.3 years). The same 
study found no association for dietary behaviours with alcohol consumption and smoking. 
In contrast, another study found that increased alcohol consumption is related to 
overeating and making unhealthy food choices among students (n = 282; 39% male; 18.6 
± 0.04 years) (Lloyd-Richardson et al. 2008), while studies involving adult populations 
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have found that smoking is associated with unhealthy dietary behaviours (Elizondo et al. 
2006; Pisinger et al. 2009).  
2.8.5 Clustering of Health-Related Behaviours 
Most studies have focused on the significance of one HRB on university populations in 
isolation from another, even though findings show that HRBs tend to co-exist or cluster 
among populations (Noble et al. 2015; Hobbs et al. 2018). Research often speaks about 
two types of behavioural clusters; risky behaviours that diminish health (e.g. smoking, 
binge drinking etc.) and protective behaviours that enhance health (e.g. meeting the PA 
and dietary guidelines) (de Vries et al. 2008; Noble et al. 2015). Synergetic health effects 
of multiple behavioural factors have been observed in the literature, whereby 
combinations of behaviours are more detrimental or protective of overall health than their 
cumulative individual effects (Noble et al. 2015; Morris et al. 2016). Interventions 
continue to focus on HRBs in isolation (Conry et al. 2011; McAloney et al. 2013) despite 
research suggesting that  interventions which target more than one behaviour may be a 
more effective and efficient way of improving people’s lifestyles (King et al. 2015).  To 
develop such interventions, we would first need to determine two things; i) do HRBs 
cluster in Irish university students and ii) if clustering is evident, which students are at 
danger of falling into risky health patterns (Hobbs et al. 2018). While associations 
between HRBs have been noted, little is known about the clustering of these behaviours 
nor their relationship with factors such as student sex, age and living accommodation 
(Spring et al. 2012; Morris et al. 2016; Watts et al. 2016). Methods of clustering aim to 
investigate associations between co-existing HRBs and to establish if a pattern exists that 
is more prevalent than expected based on individual prevalence rates (McAloney et al. 
2013; Noble et al. 2015). Information about whether and how behaviours cluster can help 
inform the development of multi-behavioural health interventions that have a holistic 
approach. Furthermore, studying the demographics of individuals who fall within certain 
behavioural clusters can help identify the vulnerable groups within the population 
(Poortinga 2007). 
Noble and colleagues (2015) conducted a review of health-related behavioural clusters, 
with 56 articles identifying clustering of some sort in adult populations. The cluster sizes 
ranged from zero to nine. Eighty-one percent of studies reported a “healthy behavioural” 
cluster with no risky HRBs included. Smoking and alcohol consumption (56%), all risky 
HRBs (i.e. alcohol, smoking, physical inactivity, and poor diet) (50%), and poor diet with 
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physical inactivity (44%) are other common clustering patterns identified in the literature. 
The combination of alcohol with poor dietary behaviours is rarely reported. Of all the 
studies reviewed in this paper, four investigated the clustering of behavioural factors in 
UK and USA university students (Laska et al. 2009; Dodd et al. 2010; Quintiliani et al. 
2010; Greene et al. 2011), while one looked at the Irish general population (Conry et al. 
2011). Clustering of HRBs is reported in the Irish general population (n = 7,350; 49% 
male; 18+ years), with six clusters identified (Conry et al. 2011). These clusters ranged 
from a healthy cluster (i.e. no smoking, PA, good dietary behaviour, moderate alcohol) 
to multiple risk factors (i.e. moderate PA, current smokers, moderate or problem drinking, 
and poor dietary behaviours). In total, the studies examining university populations 
looked at 5,585 students, age ranges from 18-24 years, with three studies looking at mixed 
sex populations (Laska et al. 2009; Dodd et al. 2010; Greene et al. 2011) and one looking 
at females only (Quintiliani et al. 2010). The clusters that emerged in each study fell 
somewhere on the scale of unhealthy behaviour/ high-risk clusters to moderate behaviour/ 
moderate-risk to healthy behaviour/ low-risk. Males, younger age groups, and individuals 
with lower socio-economic status tended to be associated with clusters containing risky 
HRBs (Noble et al. 2015). Two studies also examined the clustering of behaviours 
separately based on sex (Laska et al. 2009; Greene et al. 2011), concluding that clustering 
patterns differed somewhat between male and female students. The clustering of 
behaviours in university students is a more recent approach for investigating their 
behavioural patterns, but further research is needed to explore the clustering of HRBs at 
the individual and population level (Morris et al. 2016). 
2.8.6 Comments about behavioural factors 
It is obvious that a range of behavioural factors co-exist in university populations. These 
behaviours can be both health enhancing and health diminishing depending on a student’s 
behavioural choices when they attend university. Research shows us that significant 
proportions of students engage in risky HRBs such as alcohol abuse, smoking, drug use, 
poor dietary habits and physical inactivity. Associations have also been found between 
certain HRBs showing that a relationship exists. Additionally, it is noted that these HRBs 
cluster and co-exist in both university populations in other countries and in the general 
Irish population, but no research is available considering Irish university students. An 
objective of this thesis is to examine the clustering of HRBs in Irish university students 
to increase understanding of the behaviours that coexist along with PA. A number of 
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statistical techniques are available to identify the cluster patterns of HRBs in populations 
with approaches including k-means, two-step, and Ward method cluster analysis observed 
in the literature (McAloney et al. 2013). These techniques can also be used to examine 
the clustering of students based on their PA behavioural patterns (Section 2.3.2). This 
thesis uses such techniques in order to identify any reliable behavioural clusters in Irish 
university students. The identification of behavioural clusters can then serve a number of 
purposes including increased understanding of students’ engagement with HRBs. Sub-
population analysis using student characteristics could also be employed that may allow 
us to identify the types of student most at risk of being categorised in a cluster including 
risky HRBs. 
2.9 Environmental Factors  
Environmental factors encompass both the social (e.g. peers, family, coaches etc.) and 
physical (e.g. facilities, structures etc.) domains. Social and physical environments that 
constantly provide stimuli to encourage or inhibit PA engagement surround all 
individuals. Previous sections have indicated that growing numbers of individuals 
submerge themselves in a university setting and its surrounding areas as they pass through 
early adulthood. The variation in students’ behaviours could be potentially explained by 
differences in these environmental features of universities and the surrounding areas. 
Research shows that an individual’s PA is influenced by individual factors and 
behavioural factors, but also factors pertaining to the social and physical environment 
(Deliens et al. 2015).This shows how factors from different areas of SCT and levels of 
the EM (i.e. organisational, community) play a role in an individual’s PA behaviour.  
2.9.1 Social Environment  
Factors within the social or interpersonal environment are associated with the PA 
behaviours of adults (Bauman et al. 2012; Choi et al. 2017) however this thesis focuses 
predominantly on the physical environment of universities. For this reason, social 
environmental factors (i.e. peers and family) regarding university students will be 
introduced, before looking at the physical environment in more depth. Social support 
refers to any behaviour by another person that assists an individual in achieving their 
desired goals or outcomes (Duncan et al. 2005). Reviews in the general adult population 
report social environmental factors important for PA included social support from friends 
or family, physician influence, and social norms (Bauman et al. 2012; Choi et al. 2017). 
In students, PA behaviour is influenced by the support from family and friends; however 
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support from friends exerts a stronger effect (Belanger & Patrick. 2018) and plays a more 
influential role on PA during this period (Pugaliese & Okun. 2014). Support type varies 
depending on the form of support, with students receiving higher companionship support 
from their peers and higher levels of esteem support from their family (Belanger & 
Patrick. 2018). Differences by sex have also been noted, with family support a more 
powerful form of social support for females and peer support having a superior influence 
for males’ PA (Keating et al. 2005). Further differences have been noted; with Molloy 
and colleagues (2010) finding that lower levels of social support were associated with 
lower levels of PA in females only. In addition, four themes were identified through focus 
groups with 46 university students (40.0% male; 20.7 ± 1.6 years) regarding the social 
environment, including parental control, parental modelling, social support (i.e. peers and 
family), and peer pressure (Deliens et al. 2015). 
2.9.2 Physical Environment  
Different elements of the physical environment are shown as best investments for PA 
(Schiphorst et al. 2017) including the provision of safe and equitable access for PA and 
sport programmes that promote PA for all. The Global Action Plan on Physical Activity 
(World Health Organization 2018) promotes a need to create active environments that 
allow access to safe places and spaces in communities, in which individuals can engage 
in regular PA according to ability. In the general adult population, physical environmental 
factors identified included recreational facilities and locations, transport environment, 
home environment, safety, and climate/weather (Bauman et al. 2012; Choi et al. 2017). 
Studies focused on PA environments and how they relate to behaviours in university 
students are sparse, where the university characteristics (e.g. size, ethos etc.), facilities 
(e.g. playing fields, gym equipment etc.) and supports (e.g. investment, scholarships etc.) 
offered have all been neglected in the research (Keating et al. 2005; Reed and Phillips 
2005; Johnson 2006). Since there is a disparity of information regarding environmental 
factors in the university setting, it can be considered worthwhile to look at literature 
regarding another educational setting such as the school. Associations between the 
physical environment, policies and programmes of schools with the PA of children have 
been noted in the past (Button and Janssen 2014). Davison and colleagues (2006) 
conducted a review identifying thirty-three quantitative studies that assessed associations 
between the physical environment and PA of children. The authors found that children’s 
participation in PA is positively associated with access to facilities, presence of walkway, 
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adequate public transportation and safety. It is probable that the policies in place and the 
organisational structures, facilities and supports offered by universities influence 
students’ PA behaviour, but research is needed to show this. Increasing knowledge around 
the physical environmental factors in those responsible for campus development and 
management may lead to the development of on-campus interventions, changes in facility 
accessibility or university policies (Reed and Phillips 2005).  
Most university campuses appear to provide a physical environment that encourages PA 
(Johnson 2006) but as previously stated, a number of students do not achieve the PAGL. 
Environmental factors influencing university students’ PA include access to facilities, 
public transportation infrastructure, climate, cost, and campus safety (Keating et al. 2005; 
Deliens et al. 2015). Leslie and colleagues (1998) surveyed the PA facilities and services 
available on Australian campuses (n = 123) finding that students attending small 
campuses (<3,000 students) had fewer on-campus PA facilities available. The reduced 
availability of facilities means students have less availability and choice around their PA 
engagement, thus leading to a decreased likelihood of PA engagement. This illustrates 
the possible importance in the size of a university as it may act as a measure of the 
facilities and services available, whereby medium and large universities offer a greater 
range and level of opportunities. The type of opportunities offered by universities for PA 
have also been investigated with research suggesting that the facilities and services tend 
to be more suited to people who are already active (Leslie et al. 2001). This may raise the 
importance of the type of PA programmes and services offered by universities, whereby 
an equal emphasis should be placed on the provision of opportunities for those who are 
not interested in the traditional competitive activities. There is a paucity of research in 
relation to the influence of sport clubs and the facilities (i.e. indoor and outdoor) offered 
on students’ PA. Finally, the financial investment for PA and sport may be an important 
factor for the provision of facilities, services and supports, but again no information is 
available in the Irish university context.  
The proximity between facilities and students homes is a factor that has been investigated 
in the research. Reed and colleagues (2005) found that as the distance between students’ 
(n = 411) place of residence and facilities increased, so to do intensity and duration of 
activity, while the frequency of activity decreases. Students in first and second year 
engaged in PA closer to their homes and participated in more activity than students in 
their later years did (Reed and Phillips 2005). For university students, it may be beneficial 
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to provide facilities near student residences, or on the other hand provide adequate 
transport structures (e.g. paths, cycle tracks etc.) to allow for ease of access to these 
facilities. It can be assumed that facilities within a short distance to student residences 
coupled with adequate transport structures may induce active travel to and from said 
facilities (Reed and Phillips 2005). However, a number of additional factors including 
environmental attractiveness and road safety also influence an activity such as cycling in 
students (Titze et al. 2007). Living environment is a factor also worth considering when 
investigating behaviours (Dinger 1999; Keating et al. 2005; Johnson 2006), particularly 
in university settings whereby some students live in their family home, while others live 
in student or rented accommodation. Moving away from home and into student 
accommodation poses a number of challenges concerning the move from living with 
parents to independent living (Noorbhai et al. 2014). Studies have shown that students 
living in university accommodation or fraternity/sorority housing were more likely to be 
physically active than those living off-campus or at home (Dinger 1999; Johnson 2006).  
2.9.3 Comment on environmental factors  
While it is important to understand what factors influence PA at the intrapersonal level, 
contextual or environmental factors also need to be considered since research has 
identified the physical environment as having impact on a students’ decision-making 
process regarding engagement in PA (Deliens et al. 2015). There is limited research 
available concerning the physical environment of university campuses with the available 
research focusing primarily on the proximity of students from PA facilities, accessibility 
of facilities and the perceptions students have of their surroundings. Bauman and 
colleagues (2012) noted that most studies included in their review spoke about 
associations with perceptions of environment rather than the actual environment 
provided. Consequently, limited research has investigated the relationship between the 
actual environments and provisions for PA offered by universities with students self-
reported PA behaviours. Understanding the influence of environments provided by 
universities on students’ PA may be an initial step for the adaption and creation of 
campuses that are conducive of PA engagement. Methodologies to collect both individual 
(Hope et al. 2005; Morgan et al. 2007; Woods et al. 2010) and environmental information 
(Taylor 2003; Lambley 2004) have been developed in recent times however, none have 
offered a systematic approach to gather information pertaining to both the individual and 
environment in university populations. Guided by the EM proposed earlier, this thesis 
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aims to examine potential distal factors for PA behaviour within the physical 
environment. It may be important to understand the organisational structures promoting 
and supporting PA engagement in these universities, and to evaluate the number of staff, 
range of sport clubs and level of financial investment operating within them. Additionally, 
there is a need to understand how these factors relate to students PA behaviour, however, 
no findings were acquired through this literature review. It can be presumed that the 
relationship between the physical environment and university students’ PA behaviour is 
yet to be examined in the Irish context. This thesis provides a methodology that allows 
for the examination of university students’ PA behaviours and the identification of 
associated personal, behavioural and environmental factors. The details of this approach 
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Chapter 3 Methodology 
This chapter provides information about the study design participant recruitment, 
protocol, measurement tools, and data management of the Student Activity and Sport 
Study Ireland (SASSI). The SASSI methodology contained three separate data collection 
phases, with specific data used in each of the studies (Chapters 4 - 7) depending on the 
research questions.  
3.1 Candidates contribution to the methodology 
The candidate of this thesis undertook the following: 
 Acted as the research manager for the health and well-being data collection phase. 
This involved developing a testing protocol, organising a research team, training 
researchers for conducting testing, preparing equipment, data inputting, storage 
and cleaning. 
 Acted as one of three institutional champions in Dublin City University and 
assisted in Trinity College Dublin for the SS. This included recruitment of 
students, administration of the online survey, and organisation of a research team.  




SASSI is a university based cross-sectional study containing three data collection phases: 
i) health and wellbeing assessment, ii) student survey (SS), and iii) university 
environmental audit tool (Figure 3.1.). All universities (n = 41) on the island of Ireland 
were invited to partake in the study, with the following university size classification 
agreed: i) Large = ≥ 11,000 students; ii) Medium = 4,000 to 10,999 students; and iii) 
Small = ≤ 3,999 students. University size was based on the distribution of the 2013/14 
fulltime undergraduate and postgraduate enrolment figures across all institutions 
(Department of the Economy 2014; Higher Education Authority 2014), traditional 
interpretation of university size and previous classifications used. The active partners in 
the study included the research team, the Student Sport Ireland (SSI) Research 
Management Group and the Institutional Champions (IC). SSI are the governing body of 
university sport in Ireland.  Due to the all-island approach, ethical clearance from relevant 
ethical committees in the Republic of Ireland (Waterford Institute of Technology School 
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of Health Science Research Ethics Committee; Dublin City University Research Ethics 
Committee) and Northern Ireland (Ulster University Research Governance) was obtained 
and extended through recognition by all institutions involved. Detailed information sheets 
about the study were provided prior to the start of the health and well-being assessment, 
student survey (SS) and university environmental audit tool (UEAT). The right to 
withdraw from the study at any time was clearly stated. Signed informed institutional 
consent was received for the UEAT and informed consent was assumed for those who 
chose to proceed with the SS.  
 
 
Figure 3.1. - Data collection process for each phase of SASSI 
 
3.3  Health and Well-being Assessment  
This phase consisted of the development, administration and collection of a number of 
self-report and device-based measures for physical health and fitness of Irish university 
students and provided data to assess the validity and reliability of the physical activity 
(PA) self-reported measures used in the student survey (SS; Section 3.5). The assessment 
consisted of five stations consisting of a short online questionnaire, measurement of blood 
pressure, measurement of height, weight, waist circumference, cardiovascular fitness test, 
and accelerometer administration.  
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3.3.1 Recruitment and Administration 
A quota-based sample of students (n = ~500) from each of the participating universities 
(DCU, ITC, UL, UU and WIT) stratified, where possible, to include representation from 
each year group, gender and faculty/school/department were invited to their university 
service to take part. Students, based on pre-defined quotas, were invited to take part in 
the health and well-being assessment via email. In the case where the quota of people 
needed to complete the health assessment was not reached, a convenience sample was 
attained from the normal student body. These students were recruited through email and 
direct contact with lecturers. All participants had to be over the age of 18 in order to take 
part in the assessment. All students eligible to take part in the study were provided with 
an information sheet, providing details on the aims and multiple aspects of the study. The 
purpose of providing students with these forms was to give them as much information 
about the study as possible in order for them to make an informed decision as to whether 
they wanted to participate and also to explain what participating in the study would truly 
involve. Students completed the health and well-being assessment in the available indoor 
hall of their university. The research manager made continuous checks to ensure that the 
quota of students was being achieved throughout the five participating universities.   
3.3.2 Protocol Development  
Assessment tools for the assessment of each health measure were acquired from similar 
protocols (Léger et al. 1988; National Health and Nutrition Examination Survey 2009; 
American College of Sports Medicine 2014; Hardie Murphy 2016). The research team 
from participating universities took part in a training day held in DCU to become familiar 
with the preliminary procedures and protocols. The first half of the day consisted of a 
presentation and discussion on procedures, while the second half consisted of a practical 
session where protocols were demonstrated and practiced by the research team. This was 
completed to ensure consistency and uniformity in administrating the physical measures. 
Any potential difficulties and queries were discussed and answers and solutions were 
agreed upon. A final version of the testing protocols and procedures was developed by 
the research manager and shared with participating universities. Before data collection 
initiated, the research team in each university conducted a pilot test in their selected 
indoor areas. The stations were laid out in the appropriate order with all equipment needed 
present. A group of students were asked to participate in the pilot test so that the 
procedures and protocols could be practiced in a live setting. As well as practicing the 
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procedure, a record of the time taken to complete the online survey and testing were taken 
for future reference.  
The final testing protocol was set up in five stations (Figure 3.2.), with approximately 1 
/hour required for a maximum of 30 participants to complete. The testing session was 
completed in the following order: 
1) Station 1: Participants were welcomed and given an information sheet, an 
informed consent and PAR-Q form. Participant’s details were checked and a 
brief explanation of the testing session was given. Each participant was 
assigned a study identification code (ID), which was worn on a label, and a 
SASSI record card for their own personal recording of their test scores (2 
researchers).  
2) Station 2: Participants completed an on-line survey asking about PA 
engagement using either their own smartphones or university devices. Once 
they completed this, each participant’s blood pressure was recorded twice (2 
researchers). 
3) Station 3: At this station, participants were first asked to remove their shoes 
and any heavy objects from their pockets, before getting their height and 
weight measured by a researcher. Waist circumference was also recorded at 
this station with the option to have a female or a male researcher take the 
measurement (2 researchers). 
4) Station 4: Researchers were assigned a set number of participants to keep 
track of during the 20m shuttle run test (20mst). Prior to the start of the test 
participants lined up on the end line and listened to the test instructions 
outlined on the 20mst CD. Participants continued running until they had 
reached maximal effort or they had not reached two consecutive lines and were 
asked to stop by a researcher (4 researchers).  
5) Station 5: After a recovery period, participants made their way to the last 
station. Here they were given instruction as how to wear the accelerometers. 
Participants were then assigned their accelerometer and given a record card. 
Finally, researchers checked that all test measures were completed and 
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students provided their mobile number if they wanted to receive a reminder 
text each morning to wear the accelerometer (1 researcher).  
6) Nine days post the testing day, a collection was organised to return 
accelerometer devices and record cards. At this point participants also 
completed the online PA questionnaire (i.e. same as questions at station 2). 
 
 
Figure 3.2. - Layout of health and well-being assessment 
 
3.3.3 Health and Well-being Assessment Measures 
Below is an overview of the measurements used as part of the health and well-being 
assessment. The full protocols can be found in Appendix A.5.  
Questionnaire 
An online questionnaire was developed in order for this study to record self-reported PA.  
The questionnaire was administered via Survey Monkey and included the International 
Physical Activity Questionnaire - Short Form (IPAQ-SF; Craig et al. 2003), PACE+ 
(Prochaska et al. 2001), and a single item measure (SIM; Milton et al. 2011). Other 
questions such as sex, age, course type, and year in college were also asked at the 
beginning of the questionnaire. Full information regarding each PA measure is available 




Blood pressure was measured using automated blood pressure monitors (Omron M2 
Digital Upper Arm Blood Pressure Monitor). Participants completed this measure straight 
after filling out the online questionnaire as they had been sat down and resting for at least 
5 minutes, ensuring that the measurement would be taken at rest. Participants were seated 
with their back supported, feet on the floor and right arm supported at heart level 
(National Health and Nutrition Examination Survey 2009). The definition of hypertension 
was based on the normative distribution of blood pressure (mmHg) in adults and required 
readings on two separate occasions. 
Body Mass Index 
Weight was measured to the nearest 0.1kg using a mechanical scale (Seca 761 Mechanical 
Scales). Scales were calibrated before each data collection using a known weight (e.g. 
5kg). Height was measured to the nearest 0.1cm using a portable stadiometer (Leicester 
Height Measure). Measurements for height and weight were taken on two occasions, with 
the mean of both measurements used to attain a final score. Body Mass Index (BMI) was 
calculated using the equation: weight (kg)/height2 (m2) (American College of Sports 
Medicine 2014). Adhering to the ethical gender protocol two field staff (one male and 
one female) were trained by the research manager prior to data collection.  
Waist Circumference 
Waist circumference was measured to the nearest 0.1cm, using an anatomical measuring 
tape (Seca 203 Ergonomic Circumference Measuring Tape). Measurements were taken 
at the narrowest point from the anterior view (or half way between the rib cage and the 
superior iliac crest) at the end of a gentle expiration, with participants in a standing 
position (Stewart et al. 2011). Waist circumference was measured on two occasions, with 
the mean of both measurements used to attain a final score.  
Cardiorespiratory Fitness 
Aerobic fitness was estimated using the 20-Metre Shuttle Run Test (20-MST) 
(Ramsbottom et al. 1988).  Subjects could be excluded from the fitness test based on their 
blood pressure classification (American College of Sports Medicine 2014) and PAR-Q 
answers (Appendix A.5.). Included students ran back and forth between two lines 20 
metres apart, keeping in time with a series of audio signals. The initial speed was 8.0 
km/hr and this increased to 9.0 km/hr after 1 min.  Every minute thereafter the running 
speed increased by 0.5 km/hr.  Subjects were verbally encouraged to give their best effort. 
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Subjects could withdraw voluntarily from the test or if they did not reach the line on two 
consecutive occasions, they were asked to stop.  
 
Accelerometers  
The ActiGraph accelerometers (models GT1M and GT3X) were fully charged and 
initialised for nine consecutive days using the ActiLife software (Version 6.11.9). An 
epoch length of 10 seconds which will be summed to 1 minute epoch lengths was applied 
(Mattocks et al. 2007). A valid day was defined as wearing the monitor for 10 or more 
hours, with wear time determined by subtracting the non-wear time from 24 h. Non-wear 
time was defined by an interval of at least 60 consecutive minutes of zero activity intensity 
counts, allowing for 1-2 minutes of counts between 0-100 (Matthews et al. 2008). 
Participants were provided with their pre-assigned accelerometer and given instructions 
regarding its use and how to wear it.  Students were also informed that should they need 
to remove the ActiGraph for any period (other than when they are showering and going 
to bed) that they must note this on their ‘Record Card’. 
3.3.4 Data Management  
Each student was given a unique participant ID that provided anonymity for all 
participants. Specific data management was used for the 20 MST and the accelerometer 
measures. For the 20 MST the final level and shuttle completed were used to estimate 
VO2max using the Léger equation for adults; VO2max (ml/kg/min) = -27.4 + 6.0*Speed 
(km/h). Each stage score was converted to a speed value in order to use the equation 
(Léger et al. 1988). In order to analyse the accelerometer data the following cut points 
were applied (Troiano et al. 2008). Cut points are based on counts per minute (CPM) for 
sedentary, light, moderate and vigorous intensity activity; Sedentary: 0 - 99 CPM, Light: 
100 - 2019 CPM, Moderate: 2020 - 5998 CPM, Vigorous: 5999 - ∞ CPM. 
3.4 Institutional Champions (ICs) 
Before moving on to the SS and UEAT, it is important to explain the role of the 
institutional champions (ICs) since they played a substantial role in both data collection 
phases. Given the extent of the study, the geographical spread of the institutions, the need 
for local institutional involvement and the extent of resources available to complete the 
study, the research team relied heavily upon the voluntary contribution of the ICs (n = 
52). In the majority of cases, the IC was the designated contact person for Student Sport 
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Ireland (SSI) in each of the universities. The ICs key roles were to promote the research 
within their university, recruit and administer the SS according to pre-determined quotas 
(Appendix B.4.) and lead the completion of the UEAT through engagement with other 
institutional stakeholders. In order to maintain consistency across all universities, 
ensuring the collection of valid data, each IC completed a half-day training programme 
that was used to empower the ICs to assist the research manager with sufficient data 
collection. Not only did this process ensure standardisation in the implementation of each 
phase across each university, it also created an opportunity to build grass roots 
commitment and ownership in the study. A research manager was responsible for overall 
quality control and ensuring that the ICs were supported in their roles.  
3.5 Student Survey (SS) 
This phase consisted of the development, administration and collection of the online SS. 
The purpose of the survey was to provide information of the students’ behaviours, beliefs 
and attitudes regarding PA. The survey consisted of eight sections with 98 questions 
addressing the following areas: (i) general PA; (ii) determinants of PA; (iii) volunteering 
in sport; (iv) coaching acquired; (v) recreational PA participation; (vi) elite athlete 
satisfaction; (vii) other health-related behaviours. Additional questions gathered 
demographic information regarding the respondent (e.g. sex, age, household income etc.). 
In total, 9,197 students from thirty-one universities (74% university response rate) were 
administered the survey.  
3.5.1 Recruitment and Administration 
In order to achieve a nationally representative sample from each university, 3.9% of the 
student population in large universities (n = 7), 5% of the population in medium sized 
universities (n = 12) and 6.1% of the population in smaller universities (n = 13) were 
sought. Students were also required from different fields and years of study within each 
university, depending on the student enrolments (Department of the Economy 2014; 
Higher Education Authority 2014). This phase implemented a stratified cluster design for 
subject selection, stratified by year group and across fields of study, which allowed for a 
representative sample based on university enrolments. A quota of students needed from 
each university was developed and given to the ICs responsible.  
Each IC requested access to the required students and administered the survey during 
class time. Prior to the students receiving their university specific survey link, the study 
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was explained and it was advised that the survey could be completed on a laptop, tablet 
or smartphone through SurveyMonkey. Administering the survey during class time was 
based on previous research where response rates in excess of 90% have been achieved 
(Haase et al. 2004; Patterson et al. 2006). The use of an online survey aimed to maximise 
response rates, minimise potential for data entry errors and facilitate the merging of data 
from a number of universities. To ensure that the ICs collected the data as requested, the 
date stamp of responses were examined by the research manager. Where the majority of 
responses (>90%) occurred in batches and within normal university hours it was deemed 
likely that the protocol was adhered to. Data collection took place for two months with 
weekly updates provided by the research manager regarding the percentage of data 
collection complete in each university.  
3.5.2 Student Survey Development 
The survey was developed using adapted versions of known valid tools and measures that 
have been used in similar studies (Morgan et al. 2007; Sport Northern Ireland 2010; 
Woods et al. 2010; Sport England 2012; Harmon and Foubert 2013; Hardie Murphy 
2016). The research team along with the SSI research management group (n = 7), 
international experts (n = 3; health professionals), and statisticians (n = 2) developed and 
refined the survey through a series of drafts (n = 4) over a 5 month period. The final 
survey used open and closed questions to gain the relevant responses with any sensitive 
questions related to personal or financial circumstances placed at the end of the survey, 
as they can be a barrier to further survey completion (Colton and Covert 2007). Filtering 
was applied throughout the survey so that the relevant questions were asked based on 
participants’ previous responses. An overview of the survey’s main sections can be found 
in this section with more information of how the survey was structured, along with the 
filtering information and available psychometric properties regarding university 
populations offered in Appendix B.3.   
General Physical Activity 
Students’ views of their PA levels was asked using five single item questions including: 
i) if they think they take enough PA to keep healthy; ii) their PA levels compared to 
others; iii) their PA levels compared to last year; iv) increasing PA over the next year; 
and v) how important PA opportunities were when enrolling. Responses were recorded 
using a range of Likert scales and categories.  Knowledge of the PA guidelines was asked 
using a single question, with responses allowed in minutes per week or day. General PA 
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levels were measured using the IPAQ-SF (Craig et al. 2003), an adapted version of the 
PACE+ (Prochaska et al. 2001) and a SIM (Milton et al. 2011). Domains of PA were 
measured, including PA as a form of transport, cycling, walking and muscle strengthening 
exercises. PA as a form of transport was measured using two questions asking about the 
form of transport used to get to university and the duration of time it takes (Woods et al. 
2010). Students who travelled to university by a motorised form were asked to give three 
reasons for not actively travelling, with 12 options available. Walking for recreation was 
measured with a 3-item question asking about the frequency, duration and intensity 
(Hardie Murphy 2016). The frequency and duration of cycling PA (Sport Northern 
Ireland 2010) and muscle strengthening PA (Hardie Murphy 2016) were also assessed 
using 2-item questions.  
Determinants of Physical Activity  
The psychosocial determinants of PA participation were assessed using the Determinants 
of Physical Activity Questionnaire (DPAQ; Taylor el al. 2013). This assessment tool 
measures eleven different psychosocial determinants, including knowledge of the 
physical activity guidelines (PAGL), motivation and goals, planning, beliefs about 
capabilities, and emotions towards PA. The original DPAQ, tested in university staff and 
students, contains three items for ten of the determinants and four items for one (i.e. action 
planning). Shortened from its original for practical purposes, one item for each of the 
eleven determinants was selected based on the items with the highest factor loading from 
a confirmatory factor analysis (Taylor et al. 2013). The shortened DPAQ presents eleven 
statements, representing eleven determinants of PA, worded positively and negatively, 
asking students to respond using a 7-point Likert scale ranging from strongly disagree to 
strongly agree. The determinant areas included knowledge, environmental resources, 
motivation, beliefs about capabilities, emotion, skills, social influences, beliefs about 
consequences, action planning, coping planning, and goal conflict related to PA. 
Volunteering in Sport  
A question asked students if they completed any sports voluntary work in the past 4 weeks 
(Sport England 2012), with responses dichotomised into volunteers and non-volunteers. 
Those who ‘volunteered’ were asked to indicate the duration (hours/week) and type 




This section asked students if they had received any formal coaching or instruction to 
improve PA performance in the past 4 weeks (Sport England 2012), with responses 
dichotomised into yes or no. If ‘yes’ then information about where it was accessed was 
asked with six responses provided.  
Sport and Recreational Physical Activity Participation  
Student engagement in recreational PA inside their university was assessed by asking 
“Did you do any sport or recreational PA in the last 4 weeks?” with four options that acted 
as filters, categorising students as ‘non-participants’, participating only ‘within 
university’, ‘outside university’ or ‘both in and outside university’. Each category 
directed to a specific set of questions designed to find out more about their PA behavioural 
choices:- 
“Within university” and “both in and outside” categories were asked about the frequency, 
intensity, duration, standard and the type of PA they participate in with options given for 
each (Sport England 2012). These students were asked to rate the top five reasons for 
participation within their university, with 17 responses provided (European Commission 
2014), and their satisfaction with provision of PA by their university, using 10-point 
Likert scales. Students were then asked to indicate the uptake of any new PA since 
beginning university and the highest level that they have participated at, through closed 
questions (Hardie Murphy et al. 2016).  
The “outside university” category were asked about the frequency, intensity, duration, 
standard and the type of PA they participate in along with whom they participate. The top 
three reasons for not participating through the university was asked with an option to 
suggest what their university could do to encourage participation (Sport England 2012). 
Questions regarding the reasons for PA participation, the uptake of new activities and the 
highest standard participated were then asked.  
Non-participants were asked for the three reasons for non-participation in any PA, the 
length of time since they last participated, if they could be encouraged to participate in 
PA (yes/no), and what would encourage them to participate (13 options) both inside and 
outside the university (Sport Northern Ireland 2010). 
Elite Athlete Satisfaction  
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Students who indicated that the highest level participated as “elite” were asked if they 
received a scholarship or bursary from their university. If yes, questions about the 
sufficiency of scholarship, the type of activities participated in and their satisfaction with 
the provision for elite athletes by their university followed (Sport England 2012).  
 
Health-Related Behaviours (HRBs) 
Questions were asked to assess the HRBs of students. Alcohol intake, smoking and drug 
use were all measured using single item frequency questionnaires (Morgan et al. 2007). 
Sedentary behaviours were measured by students to estimate the number of minutes spent 
sitting on weekdays and weekends in a range of eight situations (Marshall et al. 2010). 
Dietary habits were measured using two adapted single item frequency measures, asking 
about convenience foods (e.g. fast food) and fresh foods (e.g. fruit and vegetables) 
(Morgan et al. 2007). Students’ perception of body image, general health in the past 12 
months and happiness were assessed using single item measures with responses recorded 
using Likert scales (Sport Northern Ireland 2010; Woods et al. 2010). Mental health was 
measured using the five-item Mental Health Index (MHI-5), a subscale from the Short 
Form Health Survey (Ware et al. 1993; Houghton et al. 2011). 
3.5.3 Data Management  
When data collection was complete, the data was transferred from Survey Monkey to 
SPSS and each dataset was given an ID, which was the only identifier of respondent. An 
ID was also generated based on the university the responses came from, which reflected 
the ID of the universities in the UEAT (Section 3.6). This meant the SS and UEAT could 
be matched, allowing examination of the relationship between the university environment 
and students responses to the SS. Reliability of data would affect any future analysis, thus 
data cleaning and reliability checks were paramount to this phase. This involved checking 
data for consistency and completeness through spot checks and performing tests of 
normality on the data relevant for this thesis. Responses from the measurement tools were 
assessed as advised by the literature. The relevant questions and how the data was 
managed in each study can be found in the methods section of the relevant chapters. 
3.6 University Environmental Audit Tool (UEAT) 
This phase consisted of the development, administration and implementation of the 
UEAT. The purpose of the UEAT was to provide an analysis of the environment and 
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provision made by universities to support student participation in PA. The audit tool 
consisted of eight sections with 39 questions addressing the following constructs 
potentially relevant to institutional support for participation in PA: (i) organisational 
structures; (ii) personnel; (iii) facilities; (iv) funding/investment; (v) opportunities for 
participation; (vi) high performance athletic support and (vii) institutional ethos, 
prioritisation and perceived quality of provision. An initial section gathered information 
on the respondents (e.g. title, contact details, section responsible for completing etc.). 
Thirty-three of the universities (80% response rate) responded to the UEAT. 
3.6.1 Recruitment and Administration  
To aid with the distribution and data collection, the UEAT was translated into an online 
instrument using SurveyMonkey. The research manager then uploaded the university 
specific audit tools, generating an online link for each. This link was sent to the ICs of 
each participating university via email who then facilitated the completion of the UEAT 
within the timeframe required. Each IC was requested to identify the appropriate 
personnel in their universities to complete or inform each section of the UEAT. Overall, 
70 people from the participating universities played a part in it completion, included the 
following staff or equivalent in each university: Director of Sport; Sports/ Clubs and 
Societies Officer; Health/ PA Promotion Officer. In 14 institutions (42.4%), the ICs only 
had input to this phase. The UEAT was comprehensive and required time and resources 
to complete. To ensure the completion of the phase, a ‘save as you go’ function was 
applied to the UEAT, allowing the participants to save answers and return later. This 
function also allowed the respondents to edit answers before submitting to the research 
manager. Detailed instructions for the completion of the UEAT was provided to each IC.  
Data collection took place for four months with a deadline provided for responses to be 
returned.  
3.6.2 Environmental Audit Tool Development 
To guide the development of the UEAT, SSI identified the following aspects that should 
be investigated: i) local context (e.g. location and enrolments); ii) policies and provision; 
iii) culture (e.g. perceived level of support for PA participation); iv) facilities; and v) 
needs and resources assessment (e.g. current needs and resources to further promote PA). 
In addition to the above guidance, additional insight into possible content was gained by 
examining existing literature and other available audits on environments provided by 
universities in England and Scotland (Taylor 2003; Lambley 2004). Subsequent to the 
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production of the final UEAT, an extensive 6-month consultation process took place to 
further develop, refine and confirm it.  This included consultation with i) members of the 
research team and the SSI research management group (n = 10); ii) key stakeholders in 
the PA provision in universities (n = 15, SSI designated contact person); and iii) 
international experts (n = 3, personnel from Sports Provision in Scottish Universities and 
Irish Higher Education Surveys, and a statistician). Feedback was provided from the 
above personnel across three drafts, with the research manager responsible for making 
the appropriate changes to the audit tool. The process resulted in the development of a 
comprehensive UEAT, designed to investigate the environment provided by universities 
to support and promote PA engagement. An overview of the sections included in the 
UEAT are provided in this section, with the full version available in Appendix C.3.  
Organisational Structure of PA 
To understand the organisational structures of PA within universities, two questions were 
asked. First, the number of organisational structures (e.g. Department of Sport, Sport 
Clubs, Student Union etc.) which provide direct support to PA participation, the 
individual (e.g. Director of Sport, Student Services etc.) within the institution that the 
organisational structure reports to, and a brief description of the role the structure plays 
was asked about. Second, the nature and number of other partnerships within the 
institution that support sport and PA participation (e.g. Health Service, Disability Service, 
etc.) were assessed. Responses were open, allowing the respondents to answer from their 
universities perspective.  
Personnel 
The UEAT included questions regarding: i) the number of full-time employees, part-time 
employees and volunteers supporting PA participation in 2009 and 2014 and ii) the 
relevant staff titles (e.g. Director of Sport). This question was answered for each named 
organisational structure within the university (i.e. from previous section). Information 
regarding training and recognition available to student volunteers was also gathered. 
Facilities Provision  
Questions regarding the extent and nature of both indoor and outdoor facilities available 
to each university at all locations were included in the audit tool. Details about the type 
of facility, facility dimensions, specifications and number (e.g. number of courts, pitches), 
ownership (owned or hired) and accessibility for individuals with a disability was 
gathered. A list of named facilities were included (n = 19) and respondents had the option 
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to include other facilities. The section included closed responses (i.e. yes/no and 
owned/hired) and open responses to allow more details about the facilities to be provided. 
Respondents were asked to complete this section for each location used by their university 
to provide PA opportunities. 
Funding/Investment for PA 
Investment in PA provision within universities was investigated by gaining insights into 
the: i) past (last 20 years) and planned (next 5 years) capital investment in facilities by 
institutional, private and public sources; ii) current investment in each of the previous five 
years; iii) provision of direct institutional grants for sport clubs; iv) annual fees/charge to 
students; and v) student charge to access facility or PA opportunity. Specific funding 
range (e.g. up to 25,000; 25,001-35,000 etc.) were provided for capital and current 
investment questions. Open responses were facilitated in the remaining questions.    
Student Sport and PA Participation Provision 
Questions were asked regarding: i) number of sports clubs provided by the university; ii) 
the nature of sport clubs provided (i.e. type, provision for individuals with a disability); 
iii) number participants; iv) description of link between sport clubs and the university 
organisational structures; and v) participation rates in exercise and fitness opportunities. 
Additional detail was gathered regarding the competition levels engaged in, level of 
training hours, staffing, income and expenditure of clubs. A response was requested from 
a list of 54 activities, with an option for the respondent to include additional options. The 
majority of questions were closed in nature with drop down menus to facilitate selection 
of the most appropriate answers.  
High Performance Programmes/Athletes 
Questions regarding various aspects of provision for high performance programmes and 
athletes were included in the audit tool. High performance/ elite were defined as students 
currently competing at national and/or international standard at either senior or junior 
levels. The following aspects were examined: i) institutional partnership with national 
governing bodies of sport and national/international level sport clubs; ii) provision, 
nature, source and value of athletic scholarships and of in-kind athletic support (e.g. free 
access to facilities, sport science support etc.). A combination of open and closed 
questions were used and the option of adding other choices was included as appropriate. 
Institutional Ethos and Prioritisation  
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The UEAT concluded with questions regarding perceived institutional ethos and 
prioritisation for PA provision. First, respondents were asked about the perceived 
importance placed on participation in and the promotion of PA, and how this importance 
has changed over the last 3 years. This was followed by asking about the impact of 
specific factors (e.g. cost of provision, health of students etc.) on the institutional 
prioritisation of PA. Subsequently, the perceived quality of provision under a range of 
headings (e.g. indoor/outdoor facilities, PA opportunities, funding etc.) for PA was 
assessed. Finally, the existence and availability of strategic priorities for PA in each 
university was asked. Likert scales were used to assess the above, with exception to the 
final area, which allowed respondents to include a link to any strategic information 
regarding PA provision.  
3.6.3 Data Management  
The responses from the Survey Monkey online portal were downloaded to an SPSS 
database and each university was given a unique ID. This allowed for both anonymity 
and for the data to be matched across the SS (Section 3.5) and UEAT (Section 3.6). To 
produce a clean and complete dataset the following steps were followed: i) missing data 
was identified and appropriately coded; ii) university size was added; and iii) to ensure 
that the datasets were anonymous any text, which would enable identification of a specific 
university, was edited.  
The UEAT was designed so that provision for each construct by universities could be 
usefully scored and analysed. For this, eleven key performance indicators (KPIs) were 
agreed to represent the environment and provision made by made by universities to 
support student participation in PA and sport (Table 3.1.). These KPIs were calculated 









Table 3.1. - List of Key Performance Indicators 
Number of organisational structures and internal partnerships supporting provision. 
Number of full-time and part-time staff and volunteers in 2014. 
Indoor facilities as m2 provision accessible at primary location and all other owned facilities.  
Outdoor facilities as m2 provision accessible at primary location and all other owned facilities.  
Capital investment in facilities both indoor and outdoor (total funding reported since 1995).  
Total current investment (2009-2013) in the following areas: facility hire, representative sport, 
recreational PA, non-club sport, exercise and fitness programmes and active commuting. 
Total number of sports clubs. 
Sport clubs participation –and total student numbers participating. 
Exercise & fitness participation – total student numbers participating. 
Institutional ethos and perceived quality of provision for sport. 
Institutional ethos and perceived quality of provision for physical activity. 
 
An institutional score for total provision (e.g. total number of staff) and for provision 
relative to 100 students was calculated for each KPI listed above. The development of the 
provision score facilitated analysis of total and relative provision for each KPI across 
small, medium and large institutions. In addition, it was also possible to categorise 
universities as being high, medium and low for each KPI.  The different categories of 
provision were determined by calculating a university rank (1-33) for both the total 
provision score and the total score relative to 100 students. These two ranking values were 
then summed and ranked to get a composite rank for each university. Based on this 
composite rank, institutions were assigned equally to either a high, medium or low 
provision category for each KPI (i.e. ranks 1-11 = high; ranks 12-22 = medium; and ranks 
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Chapter 4 - Paper 1 
The objective of this chapter is to examine the psychometric properties of three separate 
self-report measurement tools for assessing attainment of the physical activity guidelines 
(PAGL), versus accelerometry, in a university population.  
4.1 Title and author information 
Validity and reliability of three self-report instruments for assessing attainment of 
physical activity guidelines in university students. 
Joseph J Murphy1, Marie H Murphy2, Ciaran MacDonncha1, Niamh Murphy3, Alan M 
Nevill4, Catherine B Woods1 
1 Department of Physical Education and Sport Sciences, University of Limerick, 
Limerick, Ireland; 2 School of Sport, Ulster University, Jordanstown Campus, Antrim, 
UK; 3 Department of Health Sport and Exercise Science, Waterford Institute of 
Technology, Waterford, Ireland; 4 School of Sport, Performing Arts and Leisure, 
















4.2 Purpose of the chapter 
4.2.1 Rationale 
There are a number of measurement tools available for physical activity (PA) 
surveillance, but research states a need to test these tools in a variety of populations. With 
PA as the central theme of this thesis, it is imperative that a valid and reliable 
measurement tool is identified. The International Physical Activity Questionnaire - Short 
Form (IPAQ-SF), PACE+ and single item measure (SIM) are popular for examining 
physical activity, and could possibly be useful in university populations. Thus, the 
strengths and weaknesses of each tool will be discussed, identifying the best measurement 
tool for use with Irish university students. This in turn will inform the subsequent chapters 
of the thesis.  
4.2.2 Contribution to the field 
This is the first study to test the validity and reliability of the three measurement tools for 
assessing attainment of the PAGL in an Irish university population. This chapter will help 
support the tools that have already been used in university populations (i.e. IPAQ-SF, 















4.3 Authors’ contributions to the chapter 
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- Acting as the research manager for phase three of SASSI, the health and well-
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responding to the editor, managing changes based on reviewers’ comments, and 
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4.3.2 Other named authors’ contribution  
- All authors provided feedback for and approved the final draft of the paper. 
- CMD, MHM, NM and CBW developed the overall concept and methodology of 
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4.4 Abstract  
Background: The purpose of this study was to compare the validity and reliability of 
three short physical activity (PA) self-report instruments to determine their potential for 
use with university student populations. 
Methods: Participants (n = 155; 44.5% male; 22.9 ± 5.13 years) wore an accelerometer 
for nine consecutive days and completed a single item measure (SIM), the PACE+ and 
the International Physical Activity Questionnaire - Short Form (IPAQ-SF) questionnaires 
on day 1 and 9.  
Results: Correlations between self-reported and accelerometer derived moderate-to-
vigorous physical activity (MVPA) levels were moderate for the IPAQ-SF, while poor 
for the SIM and the PACE+. The agreement level was high with the IPAQ-SF (77.4%) 
and moderate for both the SIM (45.2 %) and PACE+ (44.5 %). The Intraclass Correlations 
between the two administrations were moderate to strong across all measures (0.52 – 
0.70) in 133 participants. 
Conclusions: The IPAQ-SF is the most suitable of these three self-report instruments for 
use with this population due to higher correlations and levels of agreement with 
accelerometry.  














University or tertiary level students comprise  a large portion of the population and may 
wield a sizable degree of  future influence in society through their post-graduation roles 
(Hussain et al. 2013). Globally tertiary education enrolments reached 170 million in 2009, 
and have been forecast to grow by an additional 21 million by 2020 (British Council 
2012). This makes the tertiary level sector an important setting for specific population 
monitoring, surveillance and intervention.  
The transition from school to university brings greater independence in lifestyle choices, 
allowing students to become involved in more healthy or unhealthy behaviours (Dinger 
et al. 2014).  University students spend a considerable amount of time in educational 
environments which promote sedentary behaviour and in addition are largely being 
educated for sedentary occupations (Fotheringham et al. 2000), which may contribute to 
shaping persistent and potentially long-term physical inactivity patterns (Sallis et al. 
1998; Leslie et al. 1999; Owen et al. 2000). In Ireland, the  physical activity guidelines 
(PAGL) state that adults should engage in at least 150 minutes of moderate-intensity 
aerobic physical activity (PA) or 75 minutes of vigorous-intensity aerobic PA each week 
(Department of Health, 2009).  Meeting these PAGL is associated with positive physical 
and mental health benefits (Reiner et al. 2013), while a high level of inactivity is a 
recognised risk factor for cardiovascular disease, diabetes, and some forms of cancer 
(Hallal et al. 2012). The regular monitoring and surveillance of population PA is of 
paramount importance (Hallal et al. 2012), but the challenges are with establishing a 
universal measurement tool, one that is psychometrically valid and specifically applies to 
this young adult population.  
The measurement of PA can be challenging due to its varied nature (Janz 2006), with a 
range of measurement tools available. Subjective measures include questionnaires, 
surveys and diaries, whereas objective methods include doubly-labelled water and motion 
sensors such as accelerometers (Strath et al. 2013). Selecting the most appropriate 
measurement tool depends on a range of factors including the population of interest, the 
purpose of the study, the required outcome variables (Chinapaw et al. 2010; Ridgers et 
al. 2012), and of prime importance the instrument’s validity and reliability (Warren et al. 
2010). Self-report questionnaires, due to their feasibility and convenience, are the most 
commonly used method of assessing populations PA levels (Helmerhorst et al. 2012), 
with a diversity of questionnaires available for this purpose (Dyrstad et al. 2014). 
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However, the use of different measures for assessing PA often results in findings, which 
are inconsistent and incomparable across studies.  For example, the reported prevalence 
of physical inactivity in undergraduate students has ranged from 22-81 % in 23 countries 
(Pengpid et al., 2015) to between 23-39% for an earlier study of 23 countries (Haase et 
al. 2004).  Although these studies looked at different samples, they both assessed PA 
using two different self-report methods. The use of one valid and reliable measurement 
tool, which is simple and effective for assessing PA at a population level (Ridgers et al. 
2012), would allow comparability of findings.   
Three questionnaires frequently used to assess populations levels of PA are the single 
item measure (SIM; Milton et al. 2011), the PACE+  two item measure (Hardie Murphy 
et al. 2015; Prochaska et al. 2001), and the International Physical Activity Questionnaire 
- Short Form (IPAQ-SF; Craig et al. 2003). Validity and reliability has only been 
established for the IPAQ-SF in this population (Dinger et al. 2006) but each questionnaire 
has been validated against accelerometer derived moderate-to-vigorous physical activity 
(MVPA). The SIM demonstrated moderate validity (Cohen 1988) (r= 0.46, p<0.01) in 
adults with the ActiGraph GT3X accelerometer (Milton et al. 2013). Hardie-Murphy and 
colleagues (2015) found the PACE+ had moderate validity (r = 0.34 – 0.49, p<0.01) with 
ActiGraph GT1M and GT3X accelerometers in children, however this measure has not 
yet been validated in adults. In university students, the IPAQ-SF demonstrated acceptable 
validity for accelerometer (ActiGraph Monitor Model 7164) derived MVPA with 
moderate (r = 0.45, p<0.01) and vigorous PA (r = 0.20, p<0.05) (Dinger et al. 2006). 
Research has reported the test-retest reliability of each measure in various populations 
across different studies. The SIM demonstrated strong 2-5 day test-retest reliability (r= 
0.72 - 0.82) using a Spearman’s rank correlation coefficient in adults (Milton et al., 2011). 
Using Intraclass Correlation Coefficient (ICC), the PACE+ and IPAQ-SF reported strong 
test-retest reliability with the PACE+ reporting scores of 0.74 – 0.82 in children (Liu et 
al. 2010) and with the IPAQ-SF reporting scores of 0.71 – 0.89 in university students 
(Dinger et al. 2006).  
There is a need to assess the validity and reliability of the SIM, the PACE+ and the IPAQ-
SF  for measuring adherence to PAGL across populations,  such as the university 
population (Lee et al. 2011; Helmerhorst et al. 2012; Bobakova et al. 2015). The purpose 
of this study was to assess the SIM, PACE+ and IPAQ-SF among a population of 




A convenience sample was recruited from 5 tertiary level institutions in Ireland (n = 463, 
53% male, mean age = 22.2 ± 4.5). All participants were aged 18 years and provided 
written informed consent to take part in the study. 
The three self-report measurement tools were presented to the participants in a 
questionnaire.  Participants were provided with definitions of walking, moderate and 
vigorous PA and instructed to only include activities of this intensity when completing 
the questionnaire. The SIM asked participants to report the number of days they were 
physically active at a moderate to vigorous level for at least 30 minutes in the past 7 days 
(Milton et al., 2011). The PACE+ instrument was adapted from a 60 to a 30 minute 
timeframe to reflect the adult PAGL and renamed the PACE+ (Hardie Murphy et al. 
2015).  It used two items to assess PA. Item one of the PACE+ was a replica of the SIM, 
while item two of the PACE+ asked the same question with respect to a usual week 
(Hardie Murphy et al. 2015). An average of the two items produced a score of days per 
week that the participants accumulated at least 30 minutes of MVPA. The IPAQ-SF 
included 9 items and required each participant to report the frequency and duration they 
were physically active at a walking, moderate and vigorous intensity. Total minutes 
MVPA was generated for the IPAQ-SF by accumulating each participants weekly 
moderate and vigorous PA. For the purpose of this study and to make each measurement 
comparable, minutes of PA at a moderate and vigorous intensity were combined and 
considered as minutes of MVPA. Compliance with the aerobic component of the PAGL 
was defined in two ways depending on the measurement tool used; i) 30 minutes MVPA 
on 5 or more days a week (30 mins MVPA/day; SIM and PACE+) and ii) 150 minutes of 
MVPA over 7 days (150 mins MVPA/week; IPAQ-SF). 
PA was also objectively measured using the device-based ActiGraph (GT1M and GT3X) 
accelerometer. This monitor is an acceptable measure for evaluating questionnaire 
validity (Welk 2005) and is widely used for this purpose (Craig et al., 2003; Dinger et al., 
2014; Hardie Murphy et al., 2015; Milton et al., 2013). Participants were instructed to 
wear the device for nine consecutive days on their right hip during all waking hours, 
except for when in water. The first and last days of wear time were excluded from analysis 
to give seven full wear days. The epoch length was set at ten seconds with data being 
downloaded and cleaned using the ActiLife software (Hardie Murphy et al. 2015). 
Consecutive zero counts of sixty minutes or more (Choi et al. 2011) were eliminated from 
80 
 
total wear time and participants who did not meet the wear time criteria of at least 10 
hours per day (Troiano et al. 2008) on seven days were excluded from the analysis. 
Accelerometer data were then analysed using the Troiano Adult cut-points (Troiano et al. 
2008). A summary score of counts per minute (CPM) represented total PA. Participant 
responses were dichotomised into meeting or not meeting the PAGL for each 
measurement tool. 
Researcher training across all testing sites was conducted to ensure that standardized 
procedures were adopted and used. Participants completed a supervised self-report 
questionnaire, which included demographic information (sex, age and year of study) and 
each of the three PA measures. An all days method (AD) (Ridgers et al. 2012) was used 
to determine compliance over 7 individual days, compared to accelerometry, to the PAGL 
with the SIM and the PACE+. A total minutes MVPA method (TM) was used to 
determine compliance over a total 7 days, compared to accelerometry, to the PAGL with 
the IPAQ-SF. A second questionnaire, containing each of the PA measure was given to 
the participants to complete nine days following the first. This allowed the test-retest 
reliability to be assessed with each of the self-report measurement tools. 
4.6.1 Statistical Analysis 
Descriptive statistics were calculated for demographic, self-report and accelerometer 
data. For inclusion in the study, participants were required to have completed all the self-
report measures and meet the accelerometer wear time criteria. The sample that met the 
inclusion criteria was compared to the full sample for sex and age. All statistical analyses 
were performed for the sample and stratified by sex, allowing any differences to be 
reported. Spearman Rho correlation coefficients were calculated between accelerometry 
(mins of MVPA/ day; CPM) and the SIM, PACE+ (mins of MVPA/day), IPAQ-SF 
(minutes of MVPA/ day). The strength of the Spearman Rho correlations were ranked as 
poor (>0.1), moderate (>0.3), and strong (>0.5) (Cohen 1988). Percentage agreement 
between each measure and accelerometer data was established by assessing the 
consistency of classification of achieving the PAGL. Sensitivity (defined as proportion 
of participants meeting PAGL that were correctly identified) and specificity (defined as 
the proportion of participants correctly identified as not meeting the PAGL) were 
determined using the accelerometry derived average MVPA/ day and the AD method for 
7 valid days (Parikh et al. 2008) or by using the total MVPA/week and the TM method 
for 7 valid days. The percentage who self-reported meeting the PAGL and who met the 
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guideline via accelerometer data is represented by the positive predictive value (PPV) and 
the percentage who self-reported not meeting the PAGL who did not meet them, as 
measured by accelerometer data, by the negative predictive value (NPV) (Parikh et al. 
2008). Reliability analysis was available for all participants who completed the 
questionnaire on both occasions, nine days apart. An ICC, using a two way mixed average 
method, was recorded for each measure to determine its test-retest reliability, with scores 
being ranked as poor (0.0 – 0.2), fair (0.3 – 0.4), moderate (0.5 – 0.6), strong (0.7 – 0.8), 
and almost perfect (>0.8) (Landis and Koch 1977).  
4.7 Results 
One hundred and fifty-five (44.5% male; 22.93 ± 5.13) students met the inclusion criteria 
and could be used in the analysis. Participants were excluded from the analysis if they 
were missing one of the self-report measurement tools (n = 48) or if they did not meet 
accelerometer wear time criteria (n = 260). The final sample were significantly older (t 
(386) = 2.36, p<0.05) and more likely to be female (X2(1, n = 434) = 6.41, p<0.05) than 
those excluded. Participants included were undergraduate (88.8%) and postgraduate 
students spread across different years including 1st (30.5%), 2nd (38.1%), 3rd (11.4%), and 
4th (20.0%).  
Table 4.1 shows PA levels and compliance with PAGL for all measures used. Across all 
participants the proportion meeting the PAGL was 29.0% using the SIM and the 29.7 % 
using PACE+, but was higher with accelerometry using the AD method (68.4%). A higher 
proportion met the PAGL with the IPAQ-SF (76.8%) and accelerometry (94.8%) using 
the TM method. Males had significantly (p<0.05) higher values than females for self-










Table 4.1. - Physical activity levels and proportion achieving physical activity 
guidelines assessed by self-report and accelerometry 
 Total Males Females  
7 valid accelerometer days n =155 n =69 n = 86 t-
score 
Physical Activity Levels (mean ± SD)     
    Moderate (mins/day) 48.16 ± 17.71 49.92 ± 16.07 46.75 ± 18.90 1.11 
    Vigorous (mins/day) 7.08 ± 7.91  7.85 ± 8.86 6.46 ± 7.06 1.09 
    MVPA (mins/day) 55.24 ± 21.15 57.77 ± 19.96 53.21 ± 21.97 1.34 







     
Self-Report     
    Single Item Measure 
(days.30.MVPA) 
3.41 ± 1.79 3.74 ± 1.80 3.15 ± 1.75 2.05* 
    PACE+ (days.30.MVPA)d 3.61 ± 1.66 3.89 ± 1.62 3.38 ± 1.66 1.91 







     
Meeting PA guidelines30 mins.5/wk 
(%) 
    
    Single Item Measure 
(days.30.MVPA) 
29.0 34.8 24.4  
    PACE+ (days.30.MVPA) 29.7  34.8 25.6  
    Accelerometer (all days method)b 68.4 72.5 65.1  
     
Meeting PA guidelines150 mins/week 
(%)  
    
    IPAQ (MVPA) (mins/week) 76.8 81.2 73.3  
    Accelerometer (total minutes 
method)c 
94.8 95.7  94.2  
a CPM: counts per minute; b All days method (AD): proportion achieving 30 minutes of 
MVPA or more on at least 7 days; c Total minutes method (TM): proportion achieving a 
total of 150 minutes of MVPA in a week; d (days.30.MVPA): days achieving at least 30 
minutes of moderate to vigorous physical activity. 
 
 
Correlation coefficients (Table 4.2.) were poor to moderate (r= 0.29 – 0.37, p<0.01) 
between each self-report measurement of MVPA and accelerometer data in terms of 
minutes of MVPA per day and total PA in the whole sample.  Correlations were 
significant (r= 0.29 – 0.47, p<0.01) for females and the total sample for each of the self-
report measures with accelerometer derived MVPA and total PA. Significant scores were 
reported for males only between the IPAQ-SF and accelerometer derived MVPA (r =0.31, 





Table 4.2. - Spearman Rho correlations between self-reported and accelerometry 
recorded physical activity levels 
   MVPA (mins/day)a Total PA (CPM)b 
Single Item Measure (mins/day)  N   
 Total 155 0.30** 0.34** 
 Male 69 0.22 0.23 
 Female 86 0.36** 0.43** 
     
PACE+ (mins/day)     
 Total 155 0.29 ** 0.37** 
 Male 69 0.11 0.22 
 Female 86 0.36** 0.47** 
     
IPAQ-SF (mins/day) Total 155 0.31** 0.28** 
 Male 69 0.31* 0.27* 
 Female 86 0.33** 0.29** 
a Accelerometer derived average minutes of MVPA per day; b Accelerometer counts per 
minute; *p < 0.05; **p < 0.01. 
 
Details of agreement, sensitivity, specificity, PPV, and NPV between each of the self-
report measures and accelerometer data are displayed in Table 4.3. There was a moderate 
level of agreement with both the SIM (45.2%) and the PACE+ (44.5%) measures with 
accelerometer data using the AD method. IPAQ-SF demonstrated high levels of 
agreement with accelerometer data using the TM method (77.4%). Overall, the accuracy 
of classifying those achieving the guidelines (sensitivity) was poor with the SIM (31.1%) 
and the PACE+ (31.1%) but was high for the IPAQ-SF (78.2%).  The percentage of 
participants who self-reported meeting the PAGL, who actually met (PPV) was high 
across all measures (71.7 - 96.6%). The accuracy of those not meeting the guidelines 
(specificity) was high with the SIM (75.5%) and the PACE+ (73.5%), while moderate for 
the IPAQ-SF (50.0 %). The percentage of participants who self-reported not meeting the 
guidelines who actually did not meet (NPV) the guidelines was poor for the SIM (33.6%), 
PACE+ (33.0%), and the IPAQ-SF (11.1%).  
Table 4.4. shows the ICC scores for each of the self-report measures.  These scores 
indicated moderate reliability with the SIM (0.67) and the IPAQ-SF (0.52) but stronger 
with the PACE+ (0.70) in 133 of the students (22 students were excluded from the 






Table 4.3. - Agreement, sensitivity and specificity between self-reported and 
accelerometer measured PA for compliance with PAGL 
30 minute PAGL a 
 N Agreement Sensitivity Specificity PPVc NPVd 
SIM 155 45.2% 31.1% 75.5% 73.3% 33.6% 
Males 69 42.0% 34.0% 63.1% 70.8% 26.7% 
Females 86 47.7% 28.6% 83.3% 76.2% 38.5% 
PACE+  44.5% 31.1% 73.5% 71.7% 33.0% 
Males 69 39.1% 32.0% 57.9% 66.7% 24.4% 
Females 86 48.8% 30.4% 83.3% 77.3% 39.1% 
150 minute PAGL b 
 N Agreement Sensitivity Specificity PPV NPV 
IPAQ-SF 155 77.4% 78.2% 50.0% 96.6% 11.1% 
Males 69 79.7% 81.8% 33.3% 96.4% 7.7% 
Females 86 75.6% 75.3% 60.0% 96.8% 13.0% 
a Proportion achieving 30 minutes of MVPA on 5 days or more; b Proportion achieving 





Table 4.4. - Intraclass correlation coefficients showing the reliability of each self-report 
measure in 133 participants 
 Administration One Administration Two ICCa 95% CIb 
SIM 4.04 ± 1.80 3.12 ± 1.78 0.67 0.54 – 0.77 
PACE+ 4.06 ± 1.61 3.23 ± 1.48 0.7 0.66 – 0.83 
IPAQ-SF 602.71 ± 471.56 355.15 ± 383.30 0.52 0.33 – 0.66 









Few studies have been conducted to examine the validity of PA questionnaires in 
university students using device-based measures of PA such as accelerometers  (Dinger 
et al. 2006).  Additionally,  few have explored the associations between self-report PA 
measurements and accelerometer measured MVPA using the recommended PAGL as the 
cut-points (Milton et al., 2013). The IPAQ-SF was the only measure found to have a 
significant association with accelerometer derived MVPA and total PA for males (r = 
0.27 – 0.31, p<0.05) and females (r = 0.29 – 0.33, p<0.01). Similar results were reported 
in a publication by Craig and colleagues (2003), which found the validity of the IPAQ-
SF in adults to be 0.30 (CI = 0.23 – 0.36) across 12 countries. A significant association 
between accelerometry and both the SIM and PACE+ was found in females only. 
Differences among sex have not been shown with regards to the validity of measures in 
university students, but have been reported in adolescents (Rangul et al. 2008; Hardie 
Murphy et al. 2015). Rangul and colleagues (2008) suggested that self-report instruments 
may become better measures if sex differences are taken into account.  
The IPAQ-SF reported a strong level of agreement (77.4%) which was higher than 
previous findings (67.5%), but similar results for sensitivity (78.2% vs. 77.0%) and 
specificity (50.0% vs. 45.0%) (Ekelund et al. 2006). The SIM had a lower level of 
agreement (45.2%) and sensitivity (31.1%) with accelerometry, with higher levels of both 
being reported in  a previous study (Milton et al., 2013). The PACE+ achieved similar 
results as the SIM, showing that it may be useful in adults but both of these measures 
achieved poor overall validity with this population, when compared to the results 
produced by the IPAQ-SF. This may be simply due to the fact that the IPAQ-SF contains 
more dimensions of PA (i.e. walking, moderate and vigorous) and also asks about the 
duration of PA on each day. The inability of the two shorter questionnaires to capture the 
same levels of information, as the IPAQ-SF, may lead to their poorer validity.   
Test-retest reliability showed the PACE+ score a strong ICC (0.70), followed by the SIM 
(0.67) and finally the IPAQ-SF (0.52). Reliability scores reported in this study were lower 
than research suggests for both the SIM (ICC = 0.86) (Milton et al., 2011) and the IPAQ-
SF (ICC = 0.71 – 0.89) (Dinger et al. 2006). The number of days between the first and 
second administration of each questionnaire was longer in this study compared to 
previous research, which may account for lower ICC scores for the SIM and the IPAQ-
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SF in adults. Reliability scores were still moderate (SIM and IPAQ-SF) to strong 
(PACE+) in this study suggesting that each of the measures has suitable reliability for use 
in this population.  
Overall, device-based  measured PA showed that a high proportion of this sub-population 
of students achieved the PAGL using the AD method (68.4%) and using the TM method 
(94.8%). A higher number of participants achieving the PAGL using the TM method is 
due to participants’ accumulated minutes of MVPA reaching 150 minutes over a week 
but may not be spread over five or more days, which is needed to achieve the PAGL using 
the AD method. The IPAQ-SF reported a high proportion of students meeting the PAGL 
(76.8%), while the SIM and PACE+ reported much lower figures (29.0-29.7%). Research 
has found that students reported being very physically active when using the IPAQ-SF, 
engaging in 589 ± 405 minutes of total PA in the previous week (Dinger et al. 2006). 
Although the IPAQ-SF typically overestimates when compared with objective measures 
(Lee et al. 2011), it has underestimated in this study along with the other self-report 
measures. Other studies have reported underestimating in self-report measures when 
compared to accelerometry (Ekelund et al. 2006; Lim et al. 2015). Lim and colleagues 
(2015) reported that participants with higher accelerometer values were more likely to 
underestimate PA levels using the GPAQ in a sample of adults from New York City. This 
study suggested that underestimation may have been due to the built environment and 
widespread public transport in the participant setting, which led to more active body 
movement, thus potentially leading to people being more physically active than perceived 
(Lim et al. 2015). All of the students in the current study were in a university setting, 
which could be considered as being built up, with widespread active and public transport 
opportunities when compared to rural areas of Ireland. Like Lim and colleagues’ 
conclusion, this may have led to the current participants not considering their active 
transport and occupational movements as being physically active, in turn causing the self-
report measures to underestimate when compared to accelerometry.  
This study had a number of limitations, which should be noted.  A convenience sample 
was used to recruit students across all faculties within each university; however, a higher 
proportion of highly active students took part.  Research has suggested  that the difference 
between self-report and accelerometer measured MVPA may increase with higher 
activity and intensity levels (Dyrstad et al. 2014). Rowe and Mahar (2006) have also 
stated that the validity of such tools is an ongoing process and that when using a measure 
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to validate against, it should be the most accurate measure of the construct, bringing into 
question activity monitors as a measure to validate against. As this study was being used 
as a precursor for future surveys, it is still important to use these findings to aid with the 
selection of self-report measures for use in future studies and interventions. Future studies 
should use representative samples, varying in PA levels in order to establish if these 
measures can be used across all university students. Another limitation is that the self–
report measures were given to the participants before they wore the accelerometer 
meaning the same seven days were not being reported, which is also important as PA is 
not a stable behaviour itself.  The measures selected give an indication of ‘general or 
usual’ PA levels, categorising population groups into meeting versus not meeting the 
PAGL. As such, their sensitivity should allow a device-based measure to be administered 
over the same general period. Administration of the survey before the wearing of the 
accelerometer may have affected the students PA levels during the study. This 
methodology has been used previously (Hardie Murphy et al. 2015) but alternative 
methods could have been employed to help avoid this, whereby the accelerometer is worn 
before the two survey administrations.  
The approach used for test-retest reliability may be questionable due to a behaviour such 
as PA not being stable from day to day, meaning that the measure may seem like it is not 
repeatable when in fact is measuring the correct PA levels. Using this approach can lead 
to measures having a low to moderate reliability, rather than acknowledging that the 
behaviour itself might have low reliability or stability (Kelly et al. 2016).   
4.8.1 Conclusion  
This study would recommend that when assessing levels of high active university students 
achieving the PAGL, the IPAQ-SF is the most suitable of these three self-report measures. 
This concurs with Dinger et al. (2014) who also found the IPAQ-SF to be a suitable PA 
measurement tool for university students. Another recommendation would be that other 
tools are available for PA measurement, especially for measuring the number of days 
university students are achieving the PAGL. Although validity for the SIM and the 
PACE+ were low, the overall results suggest that both tools may be useful for this 
population in the future. Finally, it is important to ensure that suitable measures are 




4.9 Chapter Highlights 
- The IPAQ-SF showed the greatest validity for assessing attainment of the PAGL 
with this population. 
- The PACE+ and SIM may still be useful for studies wishing to measure days of 
physical activity. 
- Further questions need to be asked about the comparison of subjective, device-
based, and objective measures for validation purposes. Such findings must be 
interpreted with caution.  
4.10 Link with Previous Chapters 
The data used in this chapter originates from the health and well-being assessment of the 
SASSI methodology (Section 3.3). The findings from this chapter add to the literature 
around PA measurement (Section 2.4) and provide a measurement tool for assessing 
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Chapter 5 - Paper 2  
The objective of this chapter is to investigate the clustering of health-related behaviours 
(HRBs) in Irish university students. If clustering is evident, a secondary objective is to 
identify students at risk of falling into clusters containing risky HRBs based on 
demographic characteristics.  
5.1 Title and author information 
Identification of health-related behavioural clusters and their association with 
demographic characteristics in university students. 
Joseph J Murphy1, Marie H Murphy2, Ciaran MacDonncha1, Niamh Murphy3, Anna 
Timperio4, Rebecca M Leech4, Catherine B Woods1 
1 Department of Physical Education and Sport Sciences, University of Limerick, 
Limerick, Ireland; 2 School of Sport, Ulster University, Jordanstown Campus, Antrim, 
UK; 3 Department of Health Sport and Exercise Science, Waterford Institute of 
Technology, Waterford, Ireland; 4 Institute for Physical Activity and Nutrition Research, 
School of Exercise and Nutrition Sciences, Deakin University, Burwood VIC 3125, 













5.2 Purpose of the chapter 
5.2.1 Rationale  
It has become evident that a number of HRBs co-exist in student populations, and possibly 
cluster together. Engagement in behaviours detrimental to the health status of this 
population include physical inactivity, high alcohol consumption, smoking tobacco, illicit 
drug use and poor dietary behaviours. It is important to understand how these behaviours 
co-exist in student populations and for us to recognise the students at increased risk of 
being classified in a risky behavioural cluster.  
5.2.2 Contribution to the field  
Although the literature has acknowledged the clustering of HRBs in other countries 
university students and in the general Irish population, no study has investigated such a 
concept in a large sample of Irish university students. Examining the clustering of HRBs 
help us understand how Irish students engage in a range of behaviours as they attend 
university. By acknowledging the students at risk of being classified in poorer 
behavioural clusters, we can help direct the current and future health promotion effort to 
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Background: Students engage in risky health-related behaviours that influence their 
current and future health status. Health-related behaviours cluster among adults and 
differently based on sub-populations characteristics but research is lacking for 
university populations. Examining the clustering of health- related behaviours can 
inform our initiatives and strategies, while examining cluster member characteristics 
can help target those who can prosper most from health promotion efforts. This study 
examines the clustering of health-related behaviours in Irish university students, and 
investigates if clusters differ according to sex, age, field of study and accommodation 
type. 
Methods: An online survey was completed by 5,672 Irish university students. Two-step 
cluster analysis was used to understand how health-related behaviours (physical 
activity, smoking, alcohol intake, drug use and dietary habits) cluster among male and 
female students. Relevant statistical techniques (i.e. one way ANOVA and Pearson Chi-
square) were used to investigate cluster characteristics and differences.  
Results: Five cluster groups were identified in males and four in females. A quarter of 
males were categorised as ideal healthy with older students and those from social, 
business and law, humanities and arts, and science, maths and computing fields of study 
more likely to be placed in a cluster containing risky health related behaviours. Forty-
five percent of females were categorised in the ideal healthy cluster with older females 
categorised as low active and smokers, and younger females as convenience food 
consumers. Females from social, business and law, and humanities and arts 
backgrounds were more likely to fall into clusters containing risky health related 
behaviours. A higher proportion of students living away from their family home were 
categorised in clusters related to a higher frequency of alcohol consumption.  
Conclusion: Health-related behaviours cluster among this population and need to be 
taken into account when designing interventions and policies for this population. 
Specific groups within the population have an increased likelihood of engaging in risky 
health-related behaviours. Interventions need to target student groups at risk, leading to 
more efficient health promotion efforts.   




Unhealthy or risky health-related behaviours (HRBs) are primary causes of premature 
morbidity and mortality (Dodd et al. 2010; Noble et al. 2015; Morris et al. 2016). Physical 
inactivity, alcohol abuse, smoking tobacco, and poor dietary behaviours are suggested as 
the four main contributors to diseases such as hypertension, diabetes and certain cancer 
(Dodd et al. 2010). There is a risk that individuals will engage in risky HRBs such as 
above along with illicit drug use as they transition from high school to university (El 
Ansari et al. 2011; Dinger et al. 2014). A recent report, which is based on the same dataset 
used in this study, found that 36% of Irish university students (n = 8,122; 49.1% male; 
23.17 ± 6.75 years) reported being insufficiently active (Murphy et al. 2015). In addition, 
the same study found that 22% of students drank alcohol at least twice a week, 21% smoke 
tobacco (occasionally or frequently), and 20% had previous or current illicit drug use. 
Earlier studies have also shown the high proportion of university populations engaging in 
risky HRBs, which is worrying. Two thirds of Irish undergraduate students (n = 2,250; 
36.9% male) indicated hazardous alcohol consumption (Davoren et al. 2015), with 
another study finding that a quarter of Irish students are smokers and 37% had used illicit 
drugs in the past year (Hope et al. 2005). Much like with PA, students also fail to maintain 
healthy dietary behaviours, which are associated with reduced risk of developing chronic 
diseases (El Ansari et al. 2011; Ali et al. 2015; Plotnikoff et al. 2015).  
Studies often examine HRBs in isolation of one another (Berg et al. 2012; Dinger et al. 
2014; Davoren et al. 2015), but emerging research suggests that these behaviours co-exist 
or cluster in most populations (Noble et al. 2015). While associations between risky 
HRBs have been noted (Dinger et al. 2014), little is known about the clustering of these 
behaviours nor their relationship with demographic (i.e. sex, age) and environmental (i.e. 
living accommodation) factors in this population (El Ansari et al. 2011; Spring et al. 
2012; Morris et al. 2016; Watts et al. 2016). Noble and colleagues (2015) conducted a 
review of behavioural cluster research, identifying 56 relevant articles in adult 
populations. The most popular cluster groups reported are a healthy cluster containing no 
risk factors (81%), smoking and alcohol consumption (56%), all risky HRBs (i.e. physical 
inactivity, alcohol consumption, smoking, and poor dietary behaviours; 50%), and poor 
diet with physical inactivity (44%). Four of the articles identified in this review included 
university populations from the UK and the USA (Laska et al. 2009; Dodd et al. 2010; 
Quintiliani et al. 2010; Greene et al. 2011), with one paper examining the general Irish 
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population (Conry et al. 2011). In total, the studies examining university populations 
looked at 5,585 students, age ranges from 18-24 years, with three studies looking at mixed 
sex populations and one looking at females only. The clusters that emerged in each study 
fall somewhere on a scale from unhealthy/ high-risk clusters to moderate-risk and low-
risk for health. A cluster analysis will allow us to identify groupings of HRBs, which will 
provide information for future interventions and policies aiming to influence multiple 
HRBs in students.  
The clustering of HRBs allows us to study how groups of students engage in a range of 
behaviours, but few studies have explored whether specific sub-groups of populations are 
more or less likely to be classified in certain clusters (Morris et al. 2016; Hobbs et al. 
2018). Research has shown that males and younger age groups are associated with more 
risky health cluster combinations (Noble et al. 2015). Although this is useful, we have 
yet to investigate how a students’ accommodation type or field of study associates with 
possible clusters of HRBs. Living environment is a factor worth considering when 
examining HRBs, whereby some students live in their family home while others live in 
student or rented accommodation (Keating et al. 2005; Johnson 2006). Students living in 
university accommodation report higher physical activity (PA) levels (Dinger 1999; 
Johnson 2006) but have risky dietary habits (El Ansari et al. 2012) and an increased 
prevalence of binge drinking (Dantzer et al. 2006; White et al. 2006) when compared to 
those living off university campuses. Behavioural differences have also been observed 
between students studying in different fields, with biological students showing increased 
alcohol consumption, arts and social science students more likely to smoke and use illicit 
drugs (Webb et al. 1997), and students studying sport and health-related courses less 
likely to display poor dietary behaviours (Ferrara et al. 2013). These young adults are in 
a learning environment and are still at an age where HRBs that influence future health 
status can be influenced and directed (Plotnikoff et al. 2015), but research has shown the 
inefficiency of health behaviour strategies with a one -for-all approach (Ball et al. 2006). 
Examining the characteristics of cluster members will help to identify students who 
express similar health-related behavioural patterns, therefore, identifying potential target 
groups for health promotion efforts (Hobbs et al. 2018). Thus, the purpose of this study 
is to investigate the clustering of selected HRBs in Irish university students and identify 





Data for this study was collected as part of the Student Activity and Sport Study Ireland 
(SASSI; Murphy et al. 2015). The study was approved by the Ulster University Research 
Governance. Participants (n = 8,122; 50.9% male; 21.51 ± 5.55 years) were recruited 
from 31 institutes of higher education around Ireland using quota based sampling 
considering institution size and institution field of study. Recruitment was done through 
emails and direct contact with lecturers and heads of departments to allow access to the 
class. Participants completed a supervised survey through Survey Monkey during class 
time. The use of an online survey administered in a class, instead of through emails, was 
based on previous research protocols where participation rates in excess of 90% were 
achieved (Haase et al. 2004). Students had to be at least 18 years of age to take part in the 
present study and informed consent was assumed for those who completed the survey 
after all information was given before beginning. The survey included study information, 
demographic information (age, sex, field of study and accommodation type), PA levels, 
HRBs, and dietary habit questions. Field of study was grouped as relating to i) social, 
business and law; ii) health, welfare and exercise; iii) humanities and arts; iv) education; 
v) science, maths and computing; vi) engineering and manufacturing; vii) other. 
Accommodation was either recognised as living in a family home or living outside of the 
family home (e.g. student accommodation, renting privately etc.). No personal identifiers 
were included in the survey.  
PA was measured using the IPAQ – SF (Craig et al. 2003). Participants were classified 
into ‘low’, ‘moderate’ and ‘high’ categories depending on the level of PA over the past 
week reported from the nine items. Various interpretations of IPAQ can be used, but 
literature suggests that only those categorised as ‘high’ should be seen as meeting the 
physical activity guidelines (PAGL) due to moderate levels reported being a relatively 
low threshold if total daily activity is assessed (Bauman et al. 2009). This approach has 
been used in the research and for reporting the attainment of the PAGL in Irish 
populations (Healthy Ireland 2015; Murtagh et al. 2010). Participants were then 
dichotomised into meeting or not meeting the PAGL. The IPAQ – SF has previously been 
found to have acceptable validity and reliability in university students (Dinger et al. 2006; 
Murphy et al. 2017). Items assessing smoking, drug use, alcohol consumption and dietary 
habits were taken from the Survey of Lifestyle and Attitudes to Nutrition (SLÁN) study 
(Morgan et al. 2007). Smoking levels were assessed using a single item: ‘Do you now 
98 
 
smoke every day, some days or not at all?’ Answers were dichotomised into yes (yes and 
sometimes) and no. Drug use was assessed using a single item: ‘Have you ever taken non-
prescribed/recreational drugs?’ Answers were dichotomised into any drug use (yes and 
yes but have stopped) and no previous or current drug use. Alcohol consumption was 
assessed using a single item: ‘How often do you have a drink containing alcohol?’ 
Answers were dichotomised into % ≤2 times/week (never, monthly or less and 2 – 4 times 
a month) and % ≥2 times/week (2 – 3 times a week and 4+ times a week). Dietary habits 
were assessed by asking first ‘How often do you eat convenience food (i.e. fast food or 
takeaways)’ where the answers were dichotomised into % ≤once/week (never or less than 
once a week) and % ≥once/week (1 – 3 times a week, 4 – 6 times a week or daily). A 
second question asked ‘How often do you prepare food from fresh ingredients rather than 
pre-prepared food?’ where the answers were dichotomised into % ≤4 times/week (never, 
less than once a week or 1-3 times a week) and % ≥4 times/week (4 – 6 times a week or 
daily). Each item. Although the measures used in this study were different, 
dichotomisation of responses was based on a similar approach used in research looking 
at the clustering of HRBs in Australian adults (Hobbs et al. 2018). Consequently, this also 
aided with the interpretation of cluster outputs. 
Statistical Analysis  
SPSS Inc., Chicago IL, version 23 was used for all analyses. Participants who did not 
complete all of the items needed for the cluster analysis were removed from the study. 
Descriptive statistics were calculated for demographic data and each of the behaviours. 
A Chi-square test for independence with Yates Continuity Correction was performed to 
note any significant differences for each behaviour between sexes. Engagement in HRBs 
has been found to be different for males and females (Weber et al. 2002; von Bothmer 
and Fridlund 2005; Makino et al. 2006; Ye et al. 2016) and previous studies have 
investigated the clustering of behaviours separately based on sex (Laska et al. 2009; 
Greene et al. 2011). Thus, a two-step cluster analysis was used as an explanatory tool to 
identify specific behavioural clusters in male and female students separately. This method 
is designed to handle large data sets and enables the input of categorical variables (Everitt 
1980). The number of clusters was based on the log-likelihood distance and Schwarz 
Bayesian criterion (Everitt 1980). The cluster analysis procedures were repeated in an 
internal random sample of 50% of the total study sample for each sex and a kappa statistic 
was used to assess reliability of the cluster solutions (Landsberg et al. 2010). The cluster 
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outputs were given descriptive names based on the behaviours evident in each one. An 
ANOVA with Bonferroni (or Games-Howell when lack of homogeneity) post hoc was 
used to test the difference between clusters for mean age. Pearson’s Chi square was 
assessed to test for differences in student characteristics (field of study and 
accommodation type) between the clusters. In order to assess the number of students from 
certain fields of study and accommodation types falling into each cluster, the adjusted 
residual (AR) was observed (Agresti 2002). When the AR rises above 2.0 it is presumed 
that a significantly higher proportion of students are in a certain cluster than what is 
expected. When the adjusted residual falls below -2.0 it is presumed that a significantly 
lower proportion of students are in a certain cluster than what is expected (Agresti 2002).  
5.7 Results 
After data cleaning, the analytical sample comprised of 5,672 participants (51.3% male; 
21.60 ± 5.65 years). The final sample were older (t (7611) = 2.297, p<0.05) than those 
excluded, with no difference for sex (X2 = 0.57 (1), p=0.331). Most participants were 
undergraduate students (95.1%) studying full-time (95.5%) and living away from home 
(51.9%). Field of studies were grouped into: i) science, maths and computing (28.9%); ii) 
social, business, law and tourism (21.3%); iii) health, welfare and exercise related 
(18.2%); iv) humanities and arts (14.1%); v) education (6.5%); vi) engineering and 
construction (5.4%) and vii) other courses (5.3%). 
The proportion of students meeting the PAGL, engaging in risky HRBs (alcohol 
consumption, smoking, drug use) and dietary behaviours (fresh and convenience foods) 
are shown in Table 5.1. Compared to females, a higher proportion of male students met 
the PAGL, had a higher frequency of alcohol consumption, smoked, reported current or 
past drug use, and consumed convenience foods more than once a week. A higher 









Table 5.1. - Baseline characteristics of the health-related behaviors. 
Chi-Square test of Independence (X2): *= <0.05, **=<0.01 
Cluster analysis revealed five distinct clusters for males and four for females. There was 
a very good agreement between the cluster solution derived from the full sample and the 
random subsample (50%; males: kappa = 0.82, p<0.01; females: kappa = 1.00, p<0.01) 
(Landis et al. 1979). The distribution of behaviours (i.e. characteristics) within each 
cluster is shown for male (Table 5.2.) and female students (Table 5.3.).  For example, 
Cluster 1 in males, labelled ‘Ideal Healthy’, is characterised by meeting the PAGL, low 
risk related to smoking, drug use, frequency of alcohol and convenience food 
consumption, and the highest proportion of students that prepared food using fresh 
ingredients. For females, the ‘Ideal Healthy’ cluster had similar behaviours identified, 
except the proportion meeting the PAGL is lower (63.4%) and the proportion consuming 
fresh foods at least four times a week is higher (69.6%).  Other clusters saw engagement 
in a range of behaviours but they were given a descriptive name based on any predominant 
risky HRBs.  
The differences between clusters based on age, field of study and accommodation type 
can be seen for male (Table 5.2.) and female students (Table 5.3.). Compared to the ‘Ideal 
Healthy’ clusters, males were significantly older in the ‘Low PA & Poor Diet’ (mean 
difference = 1.75; p<0.01) and ‘Smoking & Drug Use’ (mean difference = 1.20; p<0.01), 
clusters, while females were older in the ‘Low PA & Smoking’ (mean difference = 1.11; 
p<0.01) cluster and younger in the ‘Convenience Food’ (mean difference = -0.83; p<0.01) 
cluster. A Pearson Chi-square showed a significant difference between the students field 
of study and cluster placement for males (X2(24) = 76.85, p<0.01) and females (X2(18) = 
78.31, p<0.01). A Pearson Chi-square also identified differences between the students’ 
Table 1 Total (%) 
(n = 5672) 
Males (%) 
(n = 2907) 
Females (%)  
(n = 2765) 
X2 (df) 
Physical Activity:  
Meeting Guidelines 
66.0 72.6 59.0 115.47(1)** 
Alcohol:  
% ≥2 times/week 
22.6 25.1 20.0 21.14(1)** 
Smoking: 
% Yes 
19.3 21.2 17.4 12.87(1)** 
Drug Use: 
% Yes 
19.0 26.5 11.1 216.23(1)** 
Diet (Convenience): 
% ≥once/week 
39.5 44.2 34.7 52.94(1)** 
Diet (Fresh food prep): 
% ≥4 times/week 
58.4 55.5 61.4 20.22(1)** 
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accommodation type and their cluster placement in males (X2(4) = 100.72, p<0.01) and 
females (X2(3) = 34.99, p<0.01).  
For males the ‘Ideal Healthy’ cluster contained a significantly higher proportion of 
students from health, welfare and exercise related courses (AR = 5.1) and living in their 
family home (AR = 2.3). A significantly lower proportion of social, business and law 
students (AR = -2.4), and humanities and arts students (AR = -2.0) were seen in this 
cluster.  A ‘Low PA & Poor Diet’ cluster contained a higher proportion of students from 
science, maths and computing related courses (AR = 4.0) and living in their family home 
(AR = 3.4). This cluster contained a lower proportion of health, welfare and exercise 
related students (AR = -4.0). The ‘Convenience Food’ cluster contained a higher 
proportion of students from education related courses (AR = 2.3) and living in their family 
home (AR = 3.1). An ‘Alcohol Consumption’ cluster contained a higher proportion of 
students from social, business and law courses (AR = 2.8) and living away from their 
family home (AR = 9.8). A lower proportion of health, welfare and exercise related 
students were also classified in this cluster (AR = -2.0). The ‘Smoking & Drug Use’ 
cluster contained a higher proportion of humanities and arts students (AR = 2.9) but a 
lower proportion of education (AR = -2.2) and science, maths and computing related 
students (AR = -2.1).  
For females, the ‘Ideal Healthy’ cluster contained a significantly higher proportion of 
health, welfare and exercise related (AR = 2.7) and education related students (AR = 5.3). 
A lower proportion of students from social, business and law related courses (AR = -3.9) 
and humanities and arts (AR = -2.3) were classified in this cluster. A ‘Low PA & 
Smoking’ cluster contained a higher proportion of social, business and law related (AR = 
2.3) and humanities and arts students (AR = 3.3). This cluster also contained a lower 
proportion of health, welfare and exercise related (AR = -2.8) and education (AR = -6.2) 
students. The ‘Convenience Food’ cluster contained a higher proportion of students living 
in their family home (AR = 4.2) while the ‘Alcohol Consumption’ cluster contained 






Table 5.2. - Behavioural clusters identified in male students, including the differences 
for age, field of study and accommodation type 
ANOVA (Bonferroni): *= <0.05, **=<0.01; Adjusted Residuals:  a = >2.0 or 
significantly higher proportion than expected falling into this cluster, b = <2.0 or 
significantly fewer proportion than expected falling into this cluster. 
  
Cluster Number 1 2 3 4 5 
Cluster Title Ideal 
Healthy  
Low PA & 


















PAGL Meeting 100 % 0% 100% 66% 100% 
Alcohol 
Intake 
≥2times/week 0 % 10.7% 0% 100% 29.4% 
Smoking Yes 0 % 23.9% 0% 12.2% 63.8% 
Drug Usage Any Use 0 % 30.1% 0% 20.6% 75.6% 
Convenience ≥once/week 0 % 51.8% 100% 43.1% 48.7% 
Fresh Food ≥4times/week 65.1 % 43.8% 50.3% 52.3% 62.2% 
Differences  








Field of Study (%)      
       Social, Business, Law  15.0b 17.1 17.1 22.5a 19.7 
       Health, Welfare & Exercise  22.7a 11.2b 17.1 13.4b 16.7 
       Humanities & Arts  7.7b 8.5 8.3 11.3 12.7a 
       Education 3.8 2.6 4.6a 2.1 1.6b 
       Science, Maths, Computing  38.2   46.7a 40.1 37.4 36.2b 
       Engineering & Manufacturing  8.7 9.0 8.5 7.6 8.7 
       Other 3.9 5.0 4.4 5.7 4.5 
Accommodation (%)      
        Away from home  44.2b 42.0b 41.1b 68.5a 47.3 
        At home 55.8a 58.0a 58.9a 31.5b 52.7 
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Table 5.3. - Behavioural clusters identified in female students, including the differences 
for age, field of study and accommodation type. 
ANOVA(Bonferroni): *= <0.05, **=<0.01; Adjusted Residuals:  a = >2.0 or 
significantly higher proportion than expected falling into this cluster, b = <2.0 or 
significantly fewer proportion than expected falling into this cluster. 
  
Cluster Number 1 2 3 4 
Cluster Title   Ideal 
Healthy  






N (%) 1246 (45.1%) 632 (22.8%) 541 (19.6%) 346 (12.5%) 
Characteristics 
PAGL Meeting 62.4% 50.0% 60.4% 61.0% 
Alcohol Intake ≥2times/week 0% 32.8% 0% 100.0% 
Smoking Yes 0% 75.9% 0% 0% 
Drug Usage Any Use 0% 48.6% 0% 0% 
Convenience  ≥once/week 0% 42.2% 100% 43.6% 
Fresh Food  ≥4times/week 69.6% 57.6% 50.6% 55.8% 
Differences  




21.00 ± 6.23 
Field of Study (%)     
       Social, Business, Law  21.7b 28.7a 27.7 27.7 
       Health, Welfare & Exercise 22.2a 16.1b 19.1 20.4 
       Humanities & Arts  17.0b 23.3a 18.0 18.7 
       Education 13.7a 3.7b 9.5 11.7 
       Science, Maths, Computing  16.6 19.9 18.0 16.0 
       Engineering & Manufacturing  2.1 1.8 2.5 1.7 
       Other 6.7 6.4 5.3 3.8 
Accommodation (%)     
       Away from home 56.1 55.9 47.9b 68.3a 




To the best of the authors’ knowledge, this is the first study to examine the clustering of 
HRBs based on sex and their associations with students’ characteristics in Irish 
universities. The results of this study show that HRBs cluster in this university population, 
much like previous research in the general Irish population (Conry et al. 2011) and 
university students in other countries (Laska et al. 2009; Dodd et al. 2010; Quintiliani et 
al. 2010; Greene et al. 2011; Ye et al. 2016) . Additionally, the cluster groups identified 
were also different for male and female students, suggesting that interventions aiming to 
influence multiple HRBs may be more suitable if tailored based on sex. The co-existence 
of behaviours in this population is complex, with engagement in HRBs varying in each 
cluster group. As Noble and colleagues (2015) found, our study identified an ‘Ideal 
Healthy’ cluster and a number of clusters containing a combination of healthy and risky 
HRBs. For example, the ‘Alcohol Consumption’ cluster included meeting the PAGL 
combined with higher alcohol consumption in both sexes. Associations between 
individual behaviours have been observed in the research with positive associations noted 
for PA and alcohol consumption (Dinger et al. 2014), PA and fresh food consumption 
(Gillman et al. 2001; Jago et al. 2005), and an inverse association for PA and smoking 
(Dinger et al. 2014). The associations between drug use and other HRBs are not fully 
understood with the results being less consistent (Lisha and Sussman 2010). These 
combinations of healthy and risky behaviours may be explained by a ‘work hard, play 
hard’ (Musselman and Rutledge 2010) and/or  ‘sensation-seeking lifestyle’ (French et al. 
2009) theory. These results help to understand which HRBs cluster indefinitely, 
somewhat or not at all, aiding the creation of interventions that aim to influence more 
than one behaviour. Research suggests that interventions that simultaneously tackle 
clustered HRBs have been more effective and less costly in the past (Busch et al. 2013). 
Certain student characteristics were associated with cluster placement, which allows us 
to understand who engages in clusters containing risky HRBs and can help direct the 
appropriate interventions to those most in need. Students’ age was increased in the ‘Low 
PA & Poor Diet’ and ‘Smoking & Drug Use’ clusters in males and in the ‘Low PA & 
Smoking’ cluster in females. Research has reported a decline in PA as individuals age 
(Hallal et al. 2012) and as they progress through university (Dinger et al. 2006), but is 
yet to note any association between age and smoking or drug use in university students. 
A suggestion for this may be that older students have had more years of independent 
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living and exposure to risky HRBs, such as smoking and drug usage, which has increased 
their levels of engagement. It may be important to use interventions preventing the 
initiation of these behaviours in younger students, with interventions designed to cease 
engagement in these behaviours more applicable for older students. In contrast, age was 
significantly lower for females in the ‘Convenience Food’ cluster, with research showing 
that age and female sex are positively associated with indicators for healthy dietary habits 
in a representative sample of Norwegian adults (Johansson et al. 1999).  
Cluster members also varied based on their field of study and accommodation type. The 
‘Ideal Healthy’ cluster contained a significantly higher proportion of health, welfare and 
exercise related students in males and females. This field of study often contains learning 
modules that increase the knowledge of exercise and health, which is a known 
determinant of PA and other HRBs (Bauman et al. 2012). Such modules, providing 
information on the risks of engagement in certain behaviours, could be introduced to other 
fields of study to help promote healthy behaviours among all students. In addition, a 
higher proportion of humanities and arts students fell into clusters containing risky HRBs 
such as smoking and drug use in males, and low PA and smoking in females. This 
coincides with previous research by Webb and colleagues (1997), who noted interfaculty 
differences, with the prevalence of smoking and drug use increased in arts, social and 
biological science students. Webb and colleagues (1997) also found that alcohol 
consumption is increased in biological students, but we have identified this to be 
increased in males studying social, business and law related courses. For accommodation, 
a higher proportion of students living in their family home were categorised in clusters 
characterised by increased convenience food consumption for males and females. This 
contrasts previous findings that students living in their family home display healthy 
dietary behaviours when compared to those living outside of the family home (Devine et 
al. 2006; El Ansari et al. 2012). Students living in university accommodation are more 
likely to eat in campus facilities (Devine et al. 2006), where more healthy options are 
being offered in recent times. This may have a positive influence on students’ dietary 
behaviours while living away from home and should continue to be encouraged in 
university food outlets. A higher proportion of students living away from their family 
home are categorised in clusters including an increased frequency of alcohol consumption 
for males and females. The association between alcohol consumption and living away 
from home has been reported (Dantzer et al. 2006; White et al. 2006), with White and 
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colleagues finding (2006) that leaving home was a stronger predictor of increased 
drinking behaviour than was university attendance. There is a need to publicise the risks 
of drinking alcohol past moderation among Irish students, especially those living away 
from home. Unfortunately, a high frequency of alcohol consumption tends to be accepted 
in Irish students, where it is integrated into the social norms of university life. 
Interventions altering the social norms of alcohol consumption in students are warranted, 
so that they do not see high levels of consumption as normal behaviour. Haines (1996) 
showed that a 16% reduction in occasions of alcohol abuse could be attained by altering 
social norms in American university students (n = 716). This was achieved through the 
delivery of key messages, regarding alcohol consumption through media outlets to those 
students at risk. Overall, the clustering technique allowed us to see how HRBs that co-
exist among students and to identify students who may be potential targets for health 
promotion efforts.  
This study addresses a topic where limited research has focused on the Irish university 
population, which could be considered the most important strength. This study also 
employed a data-driven approach to determine behavioural clusters and used empirical 
measures to minimise subjectivity in deciding the number of clusters. A limitation of this 
study is that the HRBs included in the cluster analysis consisted of self-reported responses 
and did not assess the quantity (e.g. units of alcohol), only the frequency (excluding the 
IPAQ-SF). Future studies should look at both the frequency and the quantity of different 
HRBs in this population to gain a greater understanding into the participation levels. The 
behavioural clusters found in this university sample are determined using exploratory 
cluster analysis and therefore may not be generalizable to other populations. In addition, 
if another HRB (e.g. sexual practices) was included, different cluster groups may have 
arisen. Lastly, this study is cross-sectional, which means that the data only provides a 
snapshot of how HRBs cluster amongst the population. 
5.8.1 Conclusion  
In conclusion, HRBs co-exist differently among Irish male and female university 
students, suggesting that tailored strategies for influencing behaviour may be more 
appropriate. Health professionals should take note of how HRBs cluster when designing 
multi-health interventions. For example, the targeting of smoking and low PA levels 
together in females, as opposed to individually, which may have accumulative health 
effects and be less costly (Busch et al. 2013). Similarly, from investigating students’ field 
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of study, modules promoting healthy behaviours may be beneficial in all fields of study 
and not just for those studying health, welfare and exercise related courses. In addition, it 
is recommended to target students based on certain characteristics, such as the inclusion 
of interventions to prevent or cease high frequencies of alcohol consumption in students 
living away from their family homes. However, more research is needed to investigate 
why certain sub-groups of students are highly represented within clusters involving risky 
health or poor dietary behaviours. 
5.9  Chapter Highlights  
 Health-related behaviours cluster differently for male and female university 
students. 
 Demographic specific interventions may be more beneficial than a one for all 
approach. 
 Interventions tackling multiple health-related behaviours are recommended.  
 University health interventions need to target students most at risk of partaking in 
risky health behaviours. 
5.10 Link with Previous Chapters 
Data collected from the student survey (SS; Section 3.5) of SASSI was used in this 
chapter.  The best measure for assessing attainment of the PAGL was taken from Chapter 
4 based on the psychometric properties observed. This was used to measure attainment 
of the PAGL in a larger representative student sample. This study adds to the literature 
concerning the clustering of HRBs (Section 2.8.5), but also progresses the understanding 
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Chapter 6 - Paper 3 
The objective of this chapter is to examine students’ physical activity (PA) behaviour in 
more depth. For this, the patterns of PA across the transport and recreational life domains 
are investigated. A secondary objective of this chapter is to identify the psychosocial 
factors that relate to  students’ PA patterns. 
6.1 Title and author information 
What psychosocial factors determine the physical activity patterns of university students? 
Joseph J Murphy1, Marie H Murphy2, Ciaran MacDonncha1, Niamh Murphy3, Alan M 
Nevill4, Catherine B Woods1 
1 Department of Physical Education and Sport Sciences, University of Limerick, 
Limerick, Ireland; 2 School of Sport, Ulster University, Jordanstown Campus, Antrim, 
UK; 3 Department of Health Sport and Exercise Science, Waterford Institute of 
Technology, Waterford, Ireland; 4 School of Sport, Performing Arts and Leisure, 















6.2 Purpose of the chapter 
6.2.1 Rationale 
Up to now, this thesis has examined physical activity (PA) in the context of meeting or 
not meeting the recommended PA guidelines. It is suggested that PA can be better 
understood through its examination across multiple life domains, including transport, 
recreational, occupational, and domestic. Research has shown that patterns of PA can be 
observed with the use of cluster analysis. This enables us to gain a greater understanding 
into the setting in which students acquire their PA (e.g. is it through active transport, the 
recreational facilities offered by universities, or a combination of both). Research has also 
noted the importance of identifying psychosocial factors that relate to a student’s PA 
behaviours.  
6.2.2 Contribution to the field  
There is limited research regarding the clustering of PA behaviours into behavioural 
patterns, with most research examining one domain of PA or else overall PA engagement. 
To the author’s knowledge, this is the first study to examine the PA patterns of Irish 
university students using a reliable clustering technique. The identification of PA patterns 
will allow us to better understand this population’s engagement in PA while at university. 
Investigations into the psychosocial factors that influence behaviour can help direct health 
professionals and policy makers with the creation or adaption of future and current PA 
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6.4 Abstract  
Background: Regular physical activity (PA) has been shown to benefit the general health 
and mental health of young adults. Although levels of PA have been researched, no 
information on how university students organise their PA across the recreational and 
transport life domains is available. The purpose of this study is to explore if, and how, 
students organise their PA across transport and recreational life domains and identify the 
psychosocial factors influencing these PA patterns. 
Methods: Students from 31 Irish universities completed a supervised online survey that 
measured participant characteristics, psychosocial factors, overall physical activity, and 
transport and recreational related PA using adapted measurement tools. A two-step cluster 
analysis was used to identify specific PA patterns. Binary logistic regressions identified 
which factors are associated with cluster membership while controlling for age, sex, 
household income, and perceived travel time to university. 
Results:  Analysis was performed on 6,951 students (50.7% male; 21.51 ± 5.55 years). 
One ‘Low Active’ cluster (i.e. motorised travel and no recreational PA) emerged. Four 
clusters containing a form of PA emerged including ‘Active Commuters’, ‘Active in 
University’, ‘Active outside University’, and ‘High Active’ (i.e. active travel and 
recreational PA through both university and outside organisations). Each psychosocial 
factor is seen to predict cluster memberships differently. 
Conclusions: One size does not fit all when it comes to students PA engagement, with 
clusters having somewhat distinct PA behaviours, participant characteristics but similar 
factors influencing them. Universities are an ideal setting for the implementation of health 
promotion strategies but our findings suggest that efforts need to be more targeted and 
should consider how students organise their PA.   








6.5 Introduction  
The recommendation to increase physical activity (PA) is a key element of health 
promotion strategies in many countries (Haase et al. 2004). Research suggests that late 
adolescence and early adulthood may be a critical period of transition, for PA engagement 
(Haase et al. 2004). Increasing numbers of individuals now spend this transitional period 
in a university setting, with the number of full-time students increasing from 138,362 in 
2007 to 181,039 in 2017 in Ireland (Central Statistics Office 2018). University settings 
are often associated with unhealthy behaviour changes such as low levels of PA and high 
levels of alcohol consumption (Davoren et al. 2015; Deliens et al. 2015), with low levels 
of PA being an important risk factor for cardiovascular disease, certain cancers and type-
2 diabetes (Pengpid et al. 2015).  A meta-analysis by Keating and colleagues (2005; n = 
19 studies) showed that approximately 50% of university students are physically inactive 
(Keating et al. 2005), yet university students often appear to have both the time and 
opportunity to be involved in regular amounts of PA (Roberts et al. 2014). Young 
adulthood may also be a period when people are especially receptive to advice on 
adopting regular PA (Rovniak et al. 2002), with university contexts providing pivotal 
settings of unrealized opportunities to influence the PA behaviours of young adults 
(Leslie et al. 2001; Lovell et al. 2010).  
PA occurs across at least four life domains: recreational, transport, occupational, and 
domestic (Sallis et al. 2006; Bélanger et al. 2011; Pedišić et al. 2014), each area 
encompassing different types of PA. Exploring the ways which PA is organised or 
grouped together across different PA life domains has already been investigated  in a 
general adult population (Rovniak et al. 2010). PA levels of students have been 
investigated (Haase et al. 2004; Keating et al. 2005; Molina et al. 2014; Pedišić et al. 
2014; Fagaras et al. 2015; Clemente et al. 2016) but no research, to the authors 
knowledge, has explored how students organise their PA across the transport and 
recreational life domains. There is a need for a more precise understanding of the patterns 
of PA among this population (Irwin 2004; Bloemhoff 2010), which have implications for 
intervention design, as strategies targeting specific PA life domains have been shown to 
be more effective (Bélanger et al. 2011). Identifying these patterns will help progress our 
understanding of how students engage in PA while at university.  
Once PA patterns are identified, understanding the factors that influence these patterns is 
important (Keating et al. 2005), and mapping the key factors into intervention design is a 
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key step for developing effective evidence-based programmes. These key factors can be 
categorised as internal to the person (i.e. biological and psychological) or external to the 
person (i.e. environmental), with researchers having a greater understanding of the 
biological and psychological factors relating to or influencing PA behaviour (Keating et 
al. 2005). In the general adult population, a number of psychological factors have been 
identified as correlates of PA, including attitudes, intention to exercise, stress, knowledge 
of health, action planning, and goal conflicts (Bauman et al. 2012; Choi et al. 2017). 
Psychological factors relating to or influencing the PA levels in university populations 
are also reported (Rovniak et al. 2002; Keating et al. 2005; Taylor et al. 2013; Deliens et 
al. 2015), with factors such as self-efficacy, perceived social support, and intrinsic 
motivation noted as influencing PA levels. However, knowledge of such correlates or 
factors influencing the PA patterns of students across multiple life domains are unknown. 
Exploring the relationship of psychosocial factors with students’ PA patterns will indicate 
important factors that can be incorporated into PA promotion interventions. Thus, the 
purpose of this study is to explore: i) if and how Irish university students’ cluster into 
groups based on their PA patterns; and ii) what psychosocial factors relate to students’ 
PA patterns while at university. 
6.6 Methods 
Participants (n = 8,122; 50.9% male; 21.51 ± 5.65 years) were recruited from 31 tertiary 
level institutes in Ireland using quota based sampling, and considering institution size, 
and the field and year of study. Information on the quota-based sampling procedures can 
be found in the Student Activity and Sport Study Ireland (SASSI) report (Murphy et al. 
2015). Participants were recruited through direct contact, as they completed a supervised 
online questionnaire during class time. This protocol was based on previous research 
where participation rates in excess of 90% were achieved (Haase et al. 2004; Patterson et 
al. 2006). The University of Ulster Research Governance approved ethics, with informed 
consent acquired at the beginning of the online questionnaire after a short description of 
the project.  
Age, sex, socio-economic status, and perceived distance to university were assessed in 
participants. Socio-economic status was assessed through household income (Delaney et 
al. 2010), with the responses dichotomised into >£35,000/ €50,000 and <£35,000/ 
€50,000. Perceived distance to university was assessed by asking the students ‘How long 
does your journey to university usually take?’ with participant responses given in hours 
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and minutes. These responses were organised into ten-minute intervals aiding 
interpretation in further analysis. 
Overall PA was measured using the International Physical Activity Questionnaire - Short 
Form (IPAQ-SF; Craig et al. 2003), which has been found to have acceptable validity (r 
= 0.31, p<0.01; 77.4% agreement against accelerometry) and reliability (ICC = 0.52 over 
9 days) for measuring attainment of the physical activity guidelines (PAGL; >150 
mins.MVPA.week) in students (Murphy et al. 2017). Student’s answers were analysed as 
advised by similar research (Healthy Ireland 2015), and dichotomised into meeting and 
not meeting the PAGL (World Health Organization 2010). Minutes of walking and 
cycling reported in the past week were assessed using two item questions from the IPAQ 
– SF (walking) and IPAQ – Long Form (Craig et al. 2003). As mentioned earlier, PA can 
occur across four life domains but the research team decided to investigate students’ 
behaviours across two PA life domains – recreational and transport. The authors believe 
that students are most likely going to engage in recreational (i.e. for enjoyment during 
discretionary time) and/or transportation (i.e. walking and cycling to and from university) 
activities while at university. Transport related PA was measured using a single item 
measure adapted from the Census of the Irish Population survey (Central Statistics Office 
2011). Responses included six options that were dichotomised into motorised (i.e. car, 
bus, train, motorcycle or scooter) or active (i.e. by foot or bicycle) transport.  Recreational 
PA was measured using a single item measure adapted from the Higher Education Sport 
Participation and Satisfaction Survey (Sport England 2012) asking students about their 
participation in recreational PA in the last 4 weeks. The responses included i) I have not 
participated in any sport or PA either within or outside of my university, ii) my 
participation is only through my university, iii) my participation is only through 
organisations and facilities not connected to my university, and iv) My participation is 
both through university and non-university provision.  
Psychosocial factors of PA were measured using an adapted measure from the 
Determinants of Physical Activity Questionnaire (DPAQ) (Taylor et al. 2013). The 
DPAQ is based on the theoretical domains framework (Michie et al. 2008), which 
identifies factors and constructs, and provides a guide to relevant explanations of current 
behaviours which can be assessed and subsequently signal opportunities and methods for 
intervention (Taylor et al. 2013). The DPAQ was shortened to one statement asked for 
each of the 11 factors, with the most appropriate statement selected based on highest 
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loadings shown in Taylor and colleagues (2013) confirmatory factor analysis. Taylor and 
colleagues (2013) factor analysis was conducted in a UK university population (n = 465; 
30.0% male; 20.1± 3.5), a population similar to the students in Ireland and Northern 
Ireland. Thus, the results of the factor analysis are seen to apply in some way to the student 
population of this study. Students selected the most appropriate response using 7-point 
Likert scales ranging from 1 = strongly disagree to 7 = strongly agree. Negatively phrased 
questions were reverse coded so an increase in the score was seen as a positive response 
to the statement. 
6.6.1 Statistical Analysis 
SPSS Inc., Chicago IL, version 23 was used for all analyses. Descriptive statistics (e.g. 
means, medians, standard deviations etc.) were calculated for sociodemographic data and 
for both transport and recreational PA. Pearson’s Chi-square test for independence was 
performed to note any significant differences in the transport and recreational physical 
activities between sexes. A two-step cluster analysis was used as an explanatory tool to 
identify the PA behavioural patterns of university students. This method is designed to 
handle large data sets and enables the input of categorical variables. The number of 
clusters was based on the log-likelihood distance and Schwarz Bayesian criterion (Everitt 
1980). The cluster analysis procedures were repeated with five internal random samples 
(50%) of the total study sample and kappa statistics were used to assess reliability of the 
cluster solutions (Landsberg et al. 2010). Participants who did not complete all of the 
items needed for the cluster analysis were removed from the study. Once a valid and 
reliable cluster structure was identified, ANOVA with Bonferroni post hoc (or Welch 
with Games-Howell post hoc when tests of homogeneity were failed) were used to 
examine cluster profiles for differences in age, perceived distance to university, and 
weekly minutes walking and cycling.  Differences between cluster outputs for sex and 
proportion meeting the PAGL were assessed using Chi-square analysis with the adjusted 
residual (AR) observed (Agresti 2002). Binary logistic regressions were used to identify 
which participant factor scores predict each cluster membership, whilst controlling for 
age, sex, annual household income and estimated time to university. Logistic regression 
allows categorically and continuously scaled variables to predict any categorically scaled 
criterion (King 2008). A backward elimination approach (likelihood ratio) was used to 
identify the factors predicting cluster membership. A stepwise method selection 
procedure, such as this, can provide a fast and effective means to screen a large number 
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of variables, and fit a number of logistic regression equations simultaneously (Hosmer Jr 
et al. 2013). Factors were seen as significant when p<0.05.  
6.7 Results  
After data cleaning, the analytical sample comprised of 6,951 participants (50.7 % male; 
21.51 ± 5.55 years). Participants included for analyses were not significantly different 
from those excluded for age (t (7620) = 0.395, p=0.78) or sex (X2 (1) = 0.45, p=0.50). 
Most participants were undergraduate students (95.2%), studying full-time (95.9%) 
coming from a household income of less than £35,000 or €50,000 (60.9%). Table 6.1. 
shows that 66.7% of students reported meeting the PAGL, where significantly more males 
than females reportedly met the PAGL (X2(1) = 121.11, p<0.01). Most travelled to 
university using motorised (58.3%) rather than active transport, with no significant 
difference for sex. Students  participated in recreational PA; i) through their university 
(15.0%), ii) through organisations and facilities outside their university (31.8%), iii) 
through organisations and facilities in and outside their university (18.3%), or iv) not at 
all (32.9%). Participation in recreational related PA was different based on sex (X2(3) = 
158.21, p<0.01), with a higher proportion of females reporting no participation (AR = 
10.8) and a higher proportion of males reporting participation outside their university (AR 
= 4.2) or both inside and outside their university (AR = 9.1) 
Table 6.1. - Baseline physical activity characteristics of the study sample. 
X2: *= p<0.05, **= p<0.01; the total number is higher due to missing data in the sex 
question (n = 30); Adjusted Residuals: a = higher proportion than expected.    
 
 Total (n = 6951) Male (n = 3512) Female (n = 3409) X2 (df) 
PAGL (%) 
   Meeting 66.7 72.9 60.3   
121.11(1)** 
Transport related PA (%) 
   Active 41.7 40.9 42.2   1.66(1) 
Recreational related PA (%) 
   No participation 32.9 26.8 39.0a  
 
158.21(3)**    Inside University 15.0 14.4 15.7 
   Outside University 31.8 34.2a 29.5 
   Both inside & outside 18.3 24.6a 15.8 
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Using PA participation data from the two identified relevant PA life domains -transport 
and recreational – a two-step cluster analysis was performed to establish if any distinct 
PA patterns existed for the student population.  Results revealed five distinct clusters 
based on self-reported PA behaviour. A very good agreement between the cluster solution 
derived from the full sample and the five random subsamples was obtained (kappa = 0.86, 
p<0.01). The clusters were given the descriptive titles, based on key PA behaviours. 
These were ‘Low Active’, ‘Active Commuters’, ‘Active in University’, ‘Active Outside 
University’, and ‘High Active’. Table 6.2. presents the distinctive PA patterns of each 
cluster, for example, the ‘Active Commuters’ cluster contained students who actively 
travelled to university (100%) and did not participate in any recreational related PA 
(100%). The differences between cluster members for participant characteristics (i.e. sex, 
age and household income, perceived distance to university), self-reported attainment of 
the PAGL, minutes walking and cycling, and correlate scores are also presented (Table 
6.2.).  Binary logistic regressions were performed in order to investigate which factors 
were important predictors of cluster membership (Table 6.3.). The binary logistic 
regression was performed for each cluster output versus the ‘Low Active’ cluster, with 
the model containing 11 factor variables and controlling for age, sex, annual household 
income and estimated time to university. The numbers used in the regression analysis 
were lower due to missing data from a combination of the participant characteristic and 












Table 6.2. - Cluster characteristics and differences for participant characteristics, physical activity behaviour and correlate scores 
Reference category = Low Active Cluster; ANOVA (Bonferroni/ Games-Howell) *= p<0.05; **= p<0.01; Chi square (Adjusted Residuals) a 
higher proportion than reference category, b lower proportion than the reference category; Uni. = university. 
  
 
Low Active Active Commuters Active in Uni  Active Outside Uni  High Active 
Cluster Characteristics n = 2090 n = 850 n = 1046 n = 1554 n = 1411 
     Recreational PA None (68.7%) None (100%) In University only 
(100%) 
Outside University only 
(100%) 
In and outside 
University (53.6%) 
     Transport PA Motorised (100%) Active (100%) Active (61.1%) Motorised (100%) Active (100%) 
Participant Characteristics       
     Sex (% Male) 48.5 43.4 48.5 54.8a 55.7a 
     Age (Mean ± SD)  22.35 ± 6.94 21.06 ± 4.35** 20.43 ± 3.06** 22.25 ± 6.29  20.55 ± 3.90** 
     Household Income (%> €50,000/£35,000) 34.7 30.9 41.0a 41.6a 46.7a 
     Perceived Time to Uni. (Mean minutes ± SD) 27.09 ± 14.49 17.28 ± 10.79** 19.07 ± 13.46** 27.43 ± 14.16 16.52 ± 10.82** 
Physical Activity      
     % Meeting PAGL 57.1 51.7b 67.2a 71.7a 81.5a 
     Minutes Walking each week (Mean ± SD) 415.24 ± 376.24 469.69 ± 361.64** 440.91 ± 360.81 431.98 ± 379.32  487.52 ± 377.34** 
     Minutes Cycling each week (Mean ± SD) 25.41 ± 119.58 41.71 ± 165.16 57.54 ± 186.84** 31.54 ± 126.11 74.89 ± 182.01** 
Correlate Scores (Mean ± SD)      
      Knowledge  3.15 ± 2.02 2.98 ± 2.01 3.17 ± 1.99 3.31 ± 2.02 3.37 ± 2.02* 
      Environment  5.94 ± 1.44 6.04 ± 1.34 6.16 ± 1.31** 6.23 ± 1.18** 6.41 ± 1.16** 
      Motivation 4.55 ± 1.80 3.95 ± 1.72** 4.95 ± 1.55** 5.20 ± 1.53** 5.51 ± 1.40** 
      Beliefs about capabilities 4.58 ± 1.97 3.77 ± 1.90** 4.74 ± 1.76 5.14 ± 1.80** 5.26 ± 1.73** 
      Skills 4.79 ± 1.87  4.02 ± 1.79** 4.95 ± 1.63  5.34 ± 1.65** 5.53 ± 1.57** 
      Emotions 5.19 ± 1.84 4.61 ± 1.89** 5.24 ± 1.72 5.67 ± 1.57** 5.75 ± 1.54** 
      Social Influences 4.60 ± 1.95 4.25 ± 1.83** 4.91 ± 1.76** 5.07 ± 1.87** 5.26 ± 1.79** 
      Beliefs about consequences  5.93 ± 1.34 5.73 ± 1.37** 6.05 ± 1.21 6.11 ± 1.26** 6.30 ± 1.03** 
      Action Planning 4.75 ± 1.75 4.49 ± 1.72** 5.28 ± 1.54** 5.26 ± 1.60** 5.52 ± 1.48** 
      Coping Planning  3.55 ± 1.79 3.01 ± 1.54**  3.77 ± 1.58** 4.18 ± 1.72** 4.45 ± 1.66** 
      Goal Conflict 4.06 ± 1.86 3.61 ± 1.67** 4.16 ± 1.63 4.51 ± 1.67** 4.90 ± 1.56** 
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Cluster 1: Low Active – A higher proportion of students in this cluster reported traveling 
to university using motorised forms (100%) and not engaging in recreational related PA 
(68.7%). This cluster contained a lower proportion of male students (48.5%), with a mean 
age of 22.35 ± 6.94, household incomes of more than €50,000 or £35,000 (34.7%), and 
living 27.09 ± 14.49 minutes from the university. Students placed in this cluster reported 
meeting the PAGL (57.1%), 415.24 ± 376.24 minutes of walking and 25.41 ± 119.58 
minutes of cycling each week. The ‘Low Active’ cluster was used as a reference category 
for the Chi-square, ANOVA (Table 6.2.) and regression (Table 6.3.) analyses. 
Cluster 2: Active Commuters – This cluster contained students who reported travelling 
to university using active forms of transport (100%) and not engaging in recreational 
related PA (100%). When compared to the reference category, this cluster contained 
younger students (21.06 ± 4.35, p<0.01) living closer to their university (17.28 ± 10.79, 
p<0.01). Fewer reported attainment of the PAGL (51.7%), but students in this cluster 
reported significantly more minutes walking in the past week than the ‘Low Actives’ 
(469.69 ± 361.64 , p<0.01). The regression model was significant (X2(7) = 498.24, 
p<0.01; R2 = 36.7%). A one year increase in age (Exp(B)=0.945, p<0.01) and a ten minute 
increase in travel time to university (Exp(B)=0.582, p<0.01) decreased the likelihood (5.5 
- 41.8%) of being in the ‘Active Commuters’ cluster when compared to the reference. A 
one-unit increase in a student’s, perceived skills (Exp(B)=0.897, p<0.05), beliefs about 
consequences (Exp(B)=0.839, p<0.01, and coping planning (Exp(B)=0.899, p<0.05) each 
provide a decreased likelihood (10.1 – 16.1%) of being in this cluster when compared to 
‘Low Active’.  
Cluster 3: Active in University – The majority of students in this cluster reported 
travelling to university using active transport (61.1%) and participating in recreational 
related PA though their university (100%). Students in this cluster were significantly 
younger (20.43 ± 3.06, p<0.01), lived closer to the university (19.07 ± 13.46, p<0.01), 
were more likely to report attainment of the PAGL (67.2%), and reported more minutes 
spent cycling in the past week (57.54 ± 186.84, p<0.01) when compared to the reference 
category. The regression model was significant (X2(7) = 263.43, p<0.01; R2 = 19.9%). A 
one year increase in age (Exp(B)=0.922, p<0.01) and a ten minute increase in the time to 
university (Exp(B)=0.793, p<0.01) reduced the likelihood of being in this cluster 
compared to the ‘Low Active’. A one-unit increase in a student’s motivation 
(Exp(B)=1.137, p<0.01) and action planning (Exp(B)=1.223, p<0.01) both provide an 
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increased likelihood (13.7 – 22.3%) of being in the cluster. A one-unit increase in a 
student’s goal conflict (Exp(B)=0.914, p<0.01) provides a decreased likelihood (8.6%) 
of being placed in the cluster as opposed to ‘Low Active’.  
Cluster 4: Active outside University – These students reported traveling to university 
using a motorised form (100%) and participating in recreational related PA through 
organisations external to their university (100%). A significantly higher proportion of 
students in this cluster were male (54.8%), reported a higher household income (41.6%), 
and reported meeting the PAGL (71.7%). The regression model was significant (X2(6) = 
139.90, p<0.01; R2 = 8.9%). A one-unit increase in a student’s perception of the 
environment (Exp(B)=1.137, p<0.01), motivation (Exp(B)=1.149, p<0.01), positive 
emotions towards PA (Exp(B)=1.082, p<0.01), action planning (Exp(B)=1.110, p<0.01), 
and coping planning (Exp(B)=1.112, p<0.01) each provided an increased chance (8.2 – 
14.9%) of being in the cluster as opposed to the reference cluster.  
Cluster 5: High Active – This cluster contained students who reported actively travelling 
to university (100%) and participating in recreational related PA through both their 
university and organisations external to their university (53.6%). Students in this cluster 
were younger (20.55 ± 3.90, p<0.01), more likely to be male (55.7%), reported a higher 
household income (46.7%), and reported a smaller travel time to university (16.52 ± 
10.82, p<0.01), when compared to the ‘Low Active’ cluster. A significantly higher 
proportion of these students reported attainment of the PAGL (81.5%), with higher 
minutes of walking (487.52 ± 377.34, p<0.01) and cycling (74.89 ± 182.01, p<0.01) in 
the past week. The regression model was significant (X2(7) = 848.02, p<0.01; R2 = 
46.4%). A one year increase in students’ age (Exp(B)=0.941, p<0.01) and a ten minute 
increase in a travel time to university (Exp(B)=0.577, p<0.01) decreased the likelihood 
(5.9 - 42.3%) of being placed in this cluster as opposed to the ‘Low Active’. A one-unit 
increase in a student’s perceptions of their environment (Exp(B)=1.104, p<0.05), 
motivation (Exp(B)=1.263, p<0.01), perceived skills (Exp(B)=1.079, p<0.05), action 
planning (Exp(B)=1.090, p<0.05), and coping planning (Exp(B)=1.152, p<0.01) each 






Table 6.3. - Binary logistic regressions showing factors predicting cluster membership when compared to the reference category in students 
Binary logistic Regression: Reference category = Low Active Cluster (n = 1215); *= p<0.05, **= p<0.01, a= included in the final step but non-
significant; NS= not significant; 95% C.I. = 95% Confidence Interval.  
 
 Likelihood of being in each cluster for every unit increase of correlate score 
 Active Commuters Active in University Active Outside University High Active 
N 475 524 845 803 
X2 (df) 498.24 (7)** 263.43 (7)** 139.90 (6)** 848.02 (8)** 
Nagelkerke’s R2  36.7 19.9 8.9 46.4 
 Exp(B) 95% C.I. Exp(B) 95% C.I. Exp(B) 95% C.I. Exp(B) 95% C.I. 
Participant Characteristics  
Age 0.945** 0.922 - 0.969 0.922** 0.898 - 0.947 NS - 0.941** 0.921 - 0.962 
Sex (female) NS - NS - NS - NS  - 
Income (>50,000 or 35,000) 0.792a 0.608 - 1.032 NS - NS - 1.250a 0.996 - 1.570 
Distance (+ 10 minutes) 0.582** 0.541 - 0.626 0.793** 0.759 - 0.829 NS - 0.577** 0.541 - 0.614 
Correlate Scores  
Knowledge NS - NS - NS - NS - 
Environment  NS - 1.092a 0.999 - 1.194 1.137** 1.058-1.222 1.104* 1.004 - 1.213 
Motivation NS - 1.137** 1.049 - 1.232 1.149** 1.074-1.230 1.263** 1.160 - 1.376 
Beliefs about capabilities 0.918a 0.833 - 1.012 NS - NS - NS - 
Skills 0.897* 0.811 - 0.993 NS - NS - 1.079* 1.004 - 1.160 
Emotions NS - NS - 1.082** 1.021 - 1.147 NS - 
Social Influences NS - NS - NS - NS - 
Beliefs about consequences  0.839** 0.763 - 0.922 0.908a 0.814 - 1.012 NS - NS - 
Action Planning NS - 1.223**  1.123 - 1.331 1.110** 1.042 - 1.181 1.090* 1.008 - 1.180 
Coping Planning  0.899* 0.828 - 0.976 NS - 1.112** 1.039 - 1.190 1.152** 1.067 - 1.244 
Goal Conflict NS - 0.914* 0.848 - 0.985 0.945a 0.885 - 1.009 NS - 
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6.8 Discussion  
The study extends the current literature examining the PA behaviours of university 
students. However, unique to this study, patterns of PA across transport and recreational 
life domains are identified and a deepened understanding of the key factors influencing 
each PA pattern provides a detailed insight into the reasons students choose to engage in 
PA. Two-thirds of this sample of university students met the PAGL, more than is reported 
by Keating and colleagues (2005), and more than the national prevalence statistics of 16-
24 year olds (40.3%) (Sport Ireland 2015). Like previous findings, males were more 
physically active than females (Haase et al. 2004; Pengpid et al. 2015) and age-related 
declines persisted (Irwin 2004; Hallal et al. 2012; Sallis et al. 2016). Crucially, the 
engagement in PA was not the same for all students with five clusters of students 
containing specific PA patterns. Each cluster had somewhat distinct properties including 
different participant characteristics and engagement in PA behaviours, but some 
similarities were found regarding the related psychosocial factors. This information has 
the capacity to inform existing and future interventions aimed at increasing PA levels 
among university students. The clusters identified were ‘Low Active’, ‘Active 
Commuters’, ‘Active in University’, ‘Active outside University’ and ‘High Active’. The 
‘Low Active’ cluster was used as the reference category in the analysis. The authors felt 
it was important to understand the reasons why students grouped within the specific 
clusters containing a form of PA, and aimed to explore how future efforts might increase 
the ‘Low Active’ students PA.  
In comparison to the ‘Low Actives’, students in the ‘Active Commuters’ cluster reported 
more time spent walking in the past week, although fewer reported attainment of the 
PAGL. Explanations for this include a potential problem with the IPAQ-SF for capturing 
the activities of certain domains such as active commuting alone (Scholes et al. 2016), 
even with the IPAQ-SF found to be the instrument of choice for assessing attainment of 
the PAGL in university students (Murphy et al. 2017). Alternatively, it could show that 
the students understanding of the contribution of active commuting to overall PA (Sisson 
and Tudor-locke 2008; Sahlqvist et al. 2012) is limited. A higher  proportion of students 
classified as ‘Active Commuters’ cluster reported a lower household income 
(>€50,000/£35,000), which leads to the assumption that students with a low socio-
economic status may not see walking to and from university as PA but a necessity since 
they may not have access to a personal vehicle (Molina et al. 2014). A higher proportion 
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of students classified as ‘Active in University’, ‘Active outside University’, and ‘High 
Active’ clusters reported attainment of the PAGL when compared to the reference cluster. 
These students seem to recognise recreational PA and in some instances active 
commuting as ways of achieving the PAGL. The members of these three clusters reported 
higher household income, suggesting that students from higher socio-economic 
backgrounds are more likely to report meeting the PAGL (Haase et al. 2004; Hallal et al. 
2012). Furthermore, higher household income may allow for the ownership of a bicycle 
(Molina et al. 2014), increasing the minutes of cycling in both the ‘Active in University’ 
and ‘High Active’ clusters. The results also show that students who fall into clusters 
containing transport and/or recreational physical activities in relation to their university 
perceive their travel time to university as shorter than those in the ‘Low Active’ cluster 
do. The binary logistic regressions showed that a 10-minute increase in travel time to the 
university decreased the likelihood of being in the ‘Active Commuters’ , ‘Active in 
University’ and ‘High Active’ clusters by 20.7% to 42.3%. The proximity between 
facilities and students homes is a factor that has been investigated, with an increase in 
distance seen to increase the intensity and duration but decrease the frequency of physical 
activities (Reed and Phillips 2005). For university students on and off the campus, it may 
be beneficial to promote opportunities to be physically active near student residences, or 
on the other hand provide adequate transport structures (e.g. paths, cycle tracks etc.) to 
allow for ease of access to these opportunities.  
Binary logistic regressions showed that certain psychosocial factors were stronger for 
predicting membership in a cluster containing a PA behaviour. Increased motivation and 
planning were two important factors seen to increase the likelihood of students being an 
‘Active in University’, ‘Active Outside University’, and ‘High Active’ cluster member as 
opposed to the reference cluster. A limitation of the DPAQ is that we cannot confirm 
whether students are motivated to engage in PA behaviours for external or internal 
reasons. However, the motives of university students to be physically active is frequently 
studied with intrinsic reasons such as enjoyment and interest, and extrinsic reasons such 
as social norms and physical appearance being mentioned (Keating et al. 2005; Lerner et 
al. 2011).  Self-determination theory (SDT) proposes that humans are motivated by their 
fundamental psychological needs for competence (i.e. ability to interact with the 
environment), autonomy (i.e. having control over your life) and relatedness (i.e. feeling 
part of a social group) (Ryan et al. 2009). University campuses and services external to 
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universities could provide activities for all levels of ability (competence), listen to the 
students’ needs and support their PA choices (autonomy), and overall create a positive 
environment promoting social inclusion (relatedness), instead of providing PA 
programmes that are only relevant for those who are already active (Johnson, 2006; 
Teixeira et al. 2012).   
As mentioned, increased planning (i.e. action and coping) was also seen as an important 
factor influencing cluster placement. Action planning is the process of deciding what 
steps are needed in order to achieve particular goals (Sniehotta et al. 2005b). It has been 
noted that university students tend to have unstructured days, making it hard for them to 
plan their PA (Keating et al. 2005), but each student is given a class timetable when 
beginning each semester that could be used as an aid for such planning. Increased coping 
planning was seen to enhance the likelihood of being in the ‘Active outside University’ 
and ‘High Active’ clusters. Coping planning is a barrier-focussed, self-regulation strategy 
where a person anticipates the risk situations and develops suitable coping responses 
(Sniehotta et al. 2005b). Suggested coping planning strategies include prompting students 
to recognise times in the semester when engagement in PA may be difficult (e.g. 
examination periods) and identifying other ways to stay physically active during these 
times. With regards to planning, research has argued that forming action plans in addition 
to coping plans increases the likelihood of longer-term behaviour change (Sniehotta et al. 
2005b).   
Curiously, increased beliefs about the consequences of not being physically active, 
perceived skill levels and coping planning were some of the factors found to reduce the 
likelihood of being an ‘Active Commuter’ as opposed to being in the reference cluster. A 
reason for this finding may be that the ‘Active Commuters’ neither plan their active travel 
or see it as contributing to their overall PA and health. Although these students were 
actively commuting to university and reporting more minutes walking than the ‘Low 
Actives’, they seem to see themselves as physically inactive. This questions their 
awareness of the benefits and contribution of active commuting for overall PA and health 
(Sisson and Tudor-locke 2008; Sahlqvist et al. 2012; Saunders et al. 2013) and again 
suggests a need for awareness raising in such students. Finally, these findings suggest that 
knowledge of the recommended PAGL had no association with cluster membership. 
Taylor and colleagues found this factor to have no effect on students’ exercise levels, 
which may suggest that possessing such knowledge of the PAGL may be insufficient to 
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induce PA participation (Taylor et al. 2013). Alternatively, knowledge of the PAGL was 
the lowest scored item of the DPAQ, warranting the promotion of these recommendations 
in students due to associations between knowledge of the PAGL and increased PA being 
noted in other studies (Plotnikoff et al. 2015; Abula et al. 2018). It has been noted 
previously that health-related components may be a core component in some curricula, 
but where this is not the case, it could be used to illustrate important issues, thus raising 
health awareness in students (Abercrombie et al. 1998). 
This study addresses an important topic identifying the patterns of PA in a large sample 
of university students from the whole island of Ireland, which could be considered its 
greatest strength. The identification and understanding of these patterns provide insight 
for intervention design with this population. A second strength are the clustering patterns, 
which have emerged from the data-driven approach and used empirical measures to 
minimise subjectivity in deciding the number of clusters. A number of limitations also 
need to be noted in the present study, with the most evident being the student survey (SS) 
that was self-reported thus liable to social desirability and recall bias (Hallal et al. 2012). 
The measure used to assess correlate scores is adapted from its original, with one question 
selected for each of the eleven areas, as opposed to the original three or four. This is done 
for practical purposes, with the process for selecting the most appropriate questions for 
each section found in the methods section. Recreational and transport PA were measured 
using single item tools which allow for quick and easy measurement, but do not allow us 
to investigate the frequency or intensity of the activities. In addition, the unknown 
psychometric properties of the shortened and adapted measures used should be 
acknowledged, suggesting a need to test the validity and reliability of them in future 
research. Finally, the use of another PA behaviour (e.g. occupational PA) in the analysis 
may lead to different cluster outputs, which is a limitation of the current study. As 
discussed earlier, transport and recreational related PA are used as these are seen as the 
most likely behaviours for students to engage in while at university. 
6.8.1 Conclusion 
University students cluster together in groups based on their PA patterns. Certain 
psychosocial factors increase the likelihood of students being in each cluster group. 
Health professionals and policy makers are advised to incorporate strategies, such as those 
provided earlier, for increasing students’ motivation, action-, and coping planning into 
their future PA promotion efforts. The authors recommend that future research explore 
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the longitudinal effects of these psychosocial factors on students’ PA patterns in order to 
identify true determinants.  
6.9 Chapter Highlights 
 University students’ cluster together based on their PA patterns.  
 Increases in age and perceived time to university have a negative relationship with 
PA engagement. 
 Interventions aimed at increasing PA should incorporate strategies to increase 
motivation, action-, and coping planning within students. 
6.10 Link with Previous Chapters 
The data used in this chapter originates from the SS (Section 3.5) of SASSI. The cluster 
analysis techniques used in Chapter 5 were employed here to examine the PA patterns of 
Irish students. The findings from this chapter add to the literature showing the clustering 
of PA behaviours from multiple life domains and increase our understanding of this 
population’s behaviour (Section 2.3.2). Additionally, this chapter identifies psychosocial 
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Chapter 7 - Paper 4 
The objective of this chapter is to examine if a relationship exists between the university 
environment for physical activity and sport, and students’ physical activity (PA) 
behaviours. This chapter follows on from the previous chapter that identified the 
influential psychosocial factors, and examines the possible physical environmental 
factors that are important for students’ PA behaviour.  
7.1 Title and author information  
The impact of university environment and provision for physical activity and sport on 
students’ physical activity patterns.  
Joseph J Murphy1, Marie H Murphy2, Ciaran MacDonncha1, Niamh Murphy3, Catherine 
B Woods1 
1 Department of Physical Education and Sport Sciences, University of Limerick, 
Limerick, Ireland; 2 School of Sport, Ulster University, Jordanstown Campus, Antrim, 
UK; 3 Department of Health Sport and Exercise Science, Waterford Institute of 















7.2 Purpose of the chapter 
7.2.1 Rationale 
The physical environment surrounding students can act to enhance or constrain their 
physical activity (PA) behaviour. Research suggests that the influence of things such as 
the facilities, services and supports offered by universities are all neglected in the research 
(Keating et al. 2005; Johnson 2006; Leslie et al. 2001). When examining environment in 
this population, the majority of the research available investigates the proximity to 
facilities or students’ perception of the environment (Reed 2007; Deliens et al. 2015). 
Although these aspects are important, research is still lacking concerning the actual 
environment and provision provided by university campuses for PA and the relationship 
it has with students’ PA behaviours.  
7.2.2 Contribution to the field 
To the author’s knowledge, this is the first study investigating the relationship between 
the actual environment and the provisions for PA and sport offered by universities and 
the self-reported PA behaviours of students. Identifying the important aspects of the 
university environment for PA and sport engagement may be important for adaptions to 
current and the construction of future campuses. This increased knowledge of the physical 
environment and provision can aid universities with providing a setting that is conductive 
of PA engagement and helps sustain the health status of its student population.  
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Background: A growing number of young adults transition from the well-controlled high 
school environment to the more independent living of university life. There is a decline 
in physical activity (PA) engagement as students advance through their university years, 
even though students often have the opportunities to be active. Identifying the factors that 
relate to PA behaviours aid the development of health interventions, but there is limited 
research regarding the influence of university environments on students’ PA behaviours. 
Thus, the purpose of this study is to examine the relationship between the university 
environment and provision for PA and sport with the self-reported PA patterns of 
students.  
Methods:  A university environmental audit tool was developed and administered to the 
appropriate personnel in Irish universities (n = 33) to acquire information regarding the 
opportunities, resources and supports offered for PA and sport engagement. Students 
from thirty-one of these universities completed a student survey, providing responses 
about their PA behaviour across the transport and recreational domains. Two-step cluster 
analysis was used to identify cluster groups of students based on their PA patterns. Binary 
logistic regressions examined the associations between  certain environmental factors and 
these PA patterns. 
Results: Students cluster into five groups based on their PA patterns and were given 
descriptive names based on key characteristics. These included a ‘Low Active’, ‘Active 
Commuters’, ‘Active in University’, ‘Active outside University’, and ‘High Active’ 
cluster. Universities with a high provision for organisational structures and internal 
partnerships, indoor facilities, and sport clubs increase the odds of their students being 
Active Commuters, Active in University, and High Active.  
Conclusion: It is important for universities to have adequate organisational structures in 
place to provide PA and sport opportunities along with adequate staffing, facilities and 
clubs to support PA engagement of the whole student population. The university campus 
has great potential for increasing student engagement in PA and these findings can be 






7.5 Introduction    
The health benefits of physical activity (PA) are well known but globally many adults, 
young people and children do insufficient amounts to maintain good health (Bauman et 
al. 2012). It is important to identify major life transitions, which represent critical or 
teachable moments to intervene and promote healthy behavioural habits such as PA 
engagement (Epton et al. 2013). A transitional period for many people is the transition 
from adolescence to adulthood through a university setting, with over 19.5 million people 
enrolled in European universities (Deliens et al. 2015; Eurostat 2015). This transition sees 
young adults pass from the well-controlled high school environment to a more 
independent living that is often accompanied by unhealthy behaviour changes such as 
decreasing PA (Deliens et al. 2015; Clemente et al. 2016). Large cross-sectional studies 
have shown that PA levels of students vary from 27 to 89% in males and 14 to 85% in 
females (Haase et al. 2004; Pengpid et al. 2015), with a decline in PA engagement as 
students advance through their university years (Dinger et al. 2006). Research notes the 
importance of studying any observable PA patterns within clusters of population samples 
in order to gain a deepened understanding (Rovniak et al. 2010). Chapter 6 identifies five 
PA patterns across the transport and recreational domains in a sample of Irish university 
students.  
A key principle of intervention design is to identify and understand factors that relate to  
these behavioural patterns, aiding with the development of interventions that influence 
behaviour (Bauman et al. 2012; Plotnikoff et al. 2015). Factors seen to influence PA in 
university students include personal (e.g. biological and psychological), behavioural (e.g. 
past PA, dietary habits etc.) and environmental (e.g. social, physical, natural) with 
personal factors being extensively studied in the research (Keating et al. 2005; Bauman 
et al. 2012). Environmental factors are less studied, but it is believed that an individual’s 
surroundings can influence their PA behaviours (Keating et al. 2005; Bauman et al. 2012; 
Clemente et al. 2016). Choi and colleagues (2017) identified nineteen studies 
investigating the environmental factors related to PA in general adult populations. Factors 
relating to PA included accessibility to facilities, presence of sidewalks, aesthetics and 
neighbourhood safety, but the majority of factors were found to be inconclusive (Choi et 
al. 2017). This suggests a need for the continued examination of environmental factors 
relating to PA, allowing us to further evaluate and adapt the current environments 
provided for PA engagement.   
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The university setting provides an occasion to target a large proportion of young adults 
and influence their PA behaviours through the institutional, community, and public policy 
levels (Sallis and Owen 2002). Keating and colleagues (2005) stated that universities are 
one of the few settings where environmental strategies could be effective due to the 
adaptability of university policies or the remodelling of campuses to promote PA. It is 
becoming increasingly important to design and create university campuses that promote 
health behaviours, especially since students spend a considerable amount of time in 
educational environments that promote sedentary behaviours (e.g. sitting in lectures, 
completing written assignments etc.) (Fotheringham et al. 2000). By doing so, we may 
encourage students to develop healthy lifestyles that persist into later life and determine 
long-term health outcomes (Epton et al. 2013). Unfortunately, the influence of the 
university campus on students’ PA behaviours is still unclear, with little research showing 
the associations between facilities, opportunities, supports and resources provided by 
universities and PA engagement (Keating et al. 2005). Research notes that most studies 
examining the environment assess an individual’s perception of their surrounding as 
opposed to the actual environment offered (Bauman et al. 2012). Thus, the purpose of 
this study is to examine the relationship between the actual university environments and 
provisions for PA and sport with the self-reported PA patterns of students.   
7.6 Methods 
Here we briefly report the methodology used for this study, with more information 
available in the methodology chapter (Chapter 3). The information was gathered as part 
of the Student Activity and Sport Study Ireland (SASSI). Student data was collected 
through a cross-sectional student survey (SS) asking questions about participant 
demographics and PA behaviours. Information about the university provision for PA was 
acquired using a university environmental audit tool (UEAT) completed by the relevant 
personnel. Voluntary institutional champions (IC) were assigned in each university, who 
recruited respondents and assisted with the administration and completion of the SS and 
UEAT. Each university was given an identifier code that provided both anonymity and 
linked the SS and environmental responses allowing examination between the ‘actual’ 
environment provided and the students’ self-reported PA behaviours. University size was 
based on the distribution of the 2013/14 fulltime under- and postgraduate enrolment 
figures (Department of the Economy 2014; Higher Education Authority 2014). The 
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following university size classification was agreed by the research team: i) Large: > 
11,000 students; ii) Medium: 4,000 - 10,999 students; iii) Small: < 3,999 students.  
Student survey (SS) 
University students (n = 8,122; 50.9% male; 21.51 ± 5.65 years) from 31 tertiary level 
institutes in Ireland completed the SS. Quota based sampling was used to select students 
based on year and field of study, which gathered a sample that reflected the national 
enrolment figures (Department of the Economy 2014; Higher Education Authority 2014). 
Information on the quota-based sampling procedures is available in the SASSI report 
(Murphy et al. 2015). The ICs of each university recruited through direct contact and 
completed the supervised online survey during class time.  
The SS assessed the sex, age and PA behaviour of students across the transport and 
recreational domains. Transport related PA was measured using an adapted single item 
measure asking students “how do you usually travel to university (what is the longest part 
of your journey)?” (Central Statistics Office 2011). Responses included six options that 
were dichotomised into motorised (i.e. car, bus, train, motorcycle or scooter) or active 
(i.e. by foot or bicycle) transport. Recreational PA was measured using an adapted single 
item measure asking students “thinking about the last 4 weeks, did you do any sporting 
or recreational PA?” Responses included i) I have not participated in any sport or PA 
either within or outside of my university; ii) my participation was only through my 
university iii) my participation was only through organisations and facilities not 
connected to my university; and iv) my participation was both through university and 
non-university provision. 
University Environmental Audit Tool (UEAT) 
The audit tool was administered to the IC in each university who then acquired 
information from relevant university personnel (e.g. health promotion officer, director of 
sport etc.). To ensure ease of completion, a ‘save as you go’ function was applied to the 
audit tool allowing respondents to edit their answers and save their progress. The UEAT 
was comprehensive (Appendix C.3.) and included a series of open and closed questions 
that gathered information regarding the following: i) organisational structures of PA; ii) 
personnel; iii) facilities provided; iv) funding/investment for PA; v) student sport and PA 
participation figures; vi) high performance programmes; and vii) institutional ethos and 
prioritisation. The UEAT was designed so that university provision for each key construct 
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could be usefully scored and analysed. Eleven key performance indicators (KPIs) were 
calculated (Appendix C.4.) from the UEAT responses and represent the environment and 
provision made by universities to support student participation in PA and sport. A 
university score for total provision (e.g. total number of staff) and for provision relative 
to 100 students was calculated for each KPI. These two ranking values were then summed 
and ranked to get a composite rank for each university. Based on this composite rank, 
institutions were assigned equally to either a high, medium or low provision category for 
each KPI (i.e. ranks 1-11 = high; ranks 12-22 = medium; and ranks 23-33 = low).  Of 
these eleven KPIs, eight were selected for this study based on their appropriateness (Table 
7.1.). Sport clubs participation and exercise and fitness participation were removed as 
they were seen as outcomes of the university environment and provision, while the 
response rates for capital investment in facilities was lower so were not used in this 
analysis (n = 24 for indoor facilities; n = 20 for outdoor facilities).   
7.6.1 Statistical Analysis 
SPSS Inc., Chicago IL, version 23 was used for all analyses. Descriptive statistics (e.g. 
means, standard deviations, proportions etc.) were calculated for demographic data and 
for each KPI. A two-step cluster analysis was used as an exploratory tool to identify the 
PA behavioural patterns across the transport and recreational domains for this sample. 
The full procedure for the cluster analysis is available in a previous chapter (Chapter 6). 
Participants who did not complete all of the items needed for the cluster analysis were 
removed from the study. Binary logistic regressions were used to identify the KPI of the 
university environment that significantly relate to the way students organise their PA 
behaviours across the transport and recreational domains. The analysis controlled for age, 
sex and university size. Logistic regression allows categorically and continuously scaled 









Universities were classified as small (n = 15), medium (n = 11) or large (n = 7) based on 
enrolment figures. After data cleaning, the analytical sample for the SS comprised of 
6,951 participants (50.7 % male; 21.51 ± 5.55 years). Participants included for analyses 
were not significantly different from those excluded for age (t (7620) = 0.395, p=0.78) or 
sex (X2 (1) = 0.45, p=0.50). Most participants were undergraduate students (95.2%) and 
studying full-time (95.9%), with students attending small (22.0%), medium (26.1%) or 
large (51.9%) sized universities. A number of individuals aided with the completion of 
the UEAT in each university. These people included the ICs and the following staff or 
equivalent in each university: Director of Sport; Sport/Clubs and Societies Officer; 
Health/PA Promotion Officer. Table 7.1. shows the proportion of students attending 
universities based on each of the eight KPIs. The majority of students attend a university 
that indicated a moderate provision for organisational structures (51.4%) and perceived 
quality of PA provision (43.3%). A majority proportion of students attend universities 
that report high provision for staffing (38.1%), inside (39.3%) and outside facilities 
(40.0%), current investment (49.3%), number of sports clubs (41.1%), and perceived 
quality of sport provision (49.9%). 
 
Table 7.1. - Proportion of students attending universities based on each key performance 
indicator  
KPI N Low (%) Moderate (%) High (%) 
Organisational Structure 6834 21.3 51.4 27.3 
Staffing 6834 25.0 36.9 38.1 
Inside Facilities 6834 22.7 38.0 39.3 
Outside Facilities 6834 20.1 39.9 40.0 
Current Investment 6798* 11.8 38.9 49.3 
No. of Sports Clubs 6834 18.1 40.8 41.1 
Perceived quality of Sports Provision 6834 14.5 35.6 49.9 
Perceived quality of PA Provision 6834 15.6 43.3 41.1 





Using self-reported PA participation from two PA life domains - transport and 
recreational- a two-step cluster analysis was conducted and identified five distinct clusters 
of students based on their PA patterns. The clusters were given descriptive titles, based 
on their key characteristics: ‘Low Active’, ‘Active Commuters’, ‘Active in University’, 
‘Active outside University’, and ‘High Active’. Binary logistic regression was used to 
examine the relationship  of each KPI and students’ PA patterns, while controlling for 
university size, student sex and age. Male students have an increased likelihood of being 
classified as ‘High Active’ or ‘Active outside University’. A one-year increase in students 
age decreases the likelihood of students being classified as ‘Active Commuters’, ‘Active 
in University’, or ‘High Active’. Students attending a large university have an increased 
likelihood of being ‘Active Commuters’, ‘Active in University’, ‘High Active’. The 
relationship between each university KPI and each cluster group can be seen below, with 
the full results including the confidence intervals shown in Table 7.2.  
Active Commuters: The regression model was significant (X2 = (20) 318.46, p<0.01; R2 
= 16.0%). Moderate provision of organisational structures (Exp(B)= 8.336) and a 
moderate perception of the quality of sport provision (Exp(B)=6.291) increased the 
likelihood of being in the cluster as opposed to the low active cluster. High provision of 
organisational structures (Exp(B)=12.800), indoor facilities (Exp(B)=3.220), sports clubs 
(Exp(B)=1.815), and a high perception of the quality of sport provision (Exp(B)=4.899) 
also increased the likelihood of being an active commuter. Moderate provision of outdoor 
facilities (Exp(B)=0.548) and high provision of staffing (Exp(B)=0.492) and current 
investment (Exp(B)=0.169) decreased the likelihood of being in this cluster.  
Active in University: The regression model was significant (X2 = (20) 277.97, p<0.01; 
R2=12.8%). Moderate provision of organisational structures (Exp(B)=5.182), indoor 
facilities (Exp(B)=2.857), and a moderate perception of the quality of sport provision 
(Exp(B)=5.478) increased the likelihood of being ‘Active in University’ as opposed to 
the ‘Low Active’ cluster. High provision of organisational structures (Exp(B)=6.970), 
indoor facilities (Exp(B)=6.244), sport clubs (Exp(B)=1.878), and a high perception of 
the quality of sport provision (Exp(B)= 2.867) increased the likelihood of being active in 
university. Moderate and high provision of outdoor facilities (Exp(B)=0.376; 
Exp(B)=0.306) and high provision of current investment (Exp(B)=350) decreased the 
likelihood of being in this cluster.  
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Active outside University: The regression model was significant (X2= (20) 57.97, 
p<0.01; R2= 2.3%). Moderate provision of sport clubs (Exp(B)=0.548) and a moderate or 
high perception of the quality of PA provision (Exp(B)=0.380; Exp(B)=0.268) decreased 
the likelihood of being ‘Active in University’ as opposed to being low active.  
High Active: The regression model was significant (X2= (20) 497.46, p<0.01; R2= 
19.5%). Moderate provision of organisational structures (Exp(B)=15.418), indoor 
facilities (Exp(B)=2.104), current investment (Exp(B)=3.110), and moderate perceptions 
of the quality of sport provision (Exp(B)=21.185) each increased the likelihood of being 
in the ‘High Active’ cluster. High provision of organisational structures 
(Exp(B)=25.833), indoor facilities (Exp(B)=9.096), sport clubs (Exp(B)=1.658), and high 
perceptions of the quality of sport provision (Exp(B)=8.901) also increased the likelihood 
of being in this cluster. High provision of staffing (Exp(B)=0.406), outdoor facilities 
(Exp(B)=0.338), and current investment (Exp(B)=0.344) decreased the likelihood of 
being in the high active cluster. Both moderate and high perceptions of the quality of PA 






Table 7.2. - Binary logistic regressions showing factors predicting cluster membership when compared to the reference category in students 
 
Reference Category = Not Active (n = 1886); no recreational activity (68.7%) and motorised transport (100%). Each KPI level is compared 
against the Low category; * = p<0.05; ** = p<0.01. PQ = perceived quality. 
  Active Commuter Active in Uni Active outside Uni High Active 
N  781 968 1421 1294 
Cluster Characteristics      
Recreational Activity   None (100%) In University only (100%) Outside University only (100%) In and outside University (53.6%) 
Transport Activity  Active (100%) Motorised (61.1%) Motorised (100%) Active (100%) 
X2 (df)  318.46 (20)** 277.971 (20)** 57.970 (20)** 497.462 (20)** 
Nagelkerke’s R2   0.160 0.128 0.023 0.195 
Demographics  Exp(B) CI Exp(B) CI Exp(B) CI Exp(B) CI 
Gender Male .846 0.704-1.016 1.061 0.898-1.253 1.205* 1.046-1.389 1.434** 1.226-1.677 
Age  Increase .972** 0.955-0.989 0.936** 0.917-0.955 1,004 0.993-1.015 0.947** 0.931-0.964 
University Size Moderate 1.146 0.705-1.863 1.351 0.880-2.073 1.601* 1.110-2.309 1.168 0.800-1.705 
 Large 4.093** 2.361-7.093 2.111** 1.335-3.338 1.764 1.182-2.632 2.599** 1.718-3.933 
KPI  Exp(B) CI Exp(B) CI Exp(B) CI Exp(B) CI 
Organisational Structure Moderate 8.336** 4.377-15.876 5.182** 3.004-8.937 1.480 0.923-2.370 15.418** 9.077-26.191 
High 12.800** 6.621-24.747 6.970** 3.944-12.315 1.577 0.998-2.493 25.833** 15.052-44.337 
Staffing Moderate 1.227 0.757-1.990 1.143 0.752-1.737 0.972 0.681-1.387 1.092 0.733-1.628 
High 0.492** 0.313-0.715 0.824 0.566-1.198 0.803 0.592-1.090 0.406** 0.286-0.576 
Facilities (In) Moderate 1.567 0.877-2.801 2.857** 1.671-4.886 1.205 0.796-1.823 2.104** 1.318-3.358 
High 3.220** 1.795-5.776 6.244** 3.728-10.458 1.345 0.877-2.064 9.096** 5.748-14.394 
Facilities (Out) Moderate 0.548** 0.358-0.838 0.376** 0.256-0.551 1.275 0.925-1.757 0.676 0.472-0.968 
High 0.335 0.147-0.766 0.306** 0.149-0.632 0.780 0.441-1.378 0.338** 0.173-0.662 
Current Investment Moderate 1.401 0.801-2.452 1.546 0.952-2.512 1.064 0.736-1.539 3.110** 1.946-4.971 
High 0.169** 0.085-0.335 0.350** 0.193-0.636 0.905 0.548-1.492 0.344** 0.195-0.605 
No. Sport Clubs Moderate 0.818 0.461-1.451 1.402 0.855-2.299 0.548** 0.350-0.857 1.016 0.644-1.605 
High 1.815** 1.186-2.776 1.878** 1.292-2.730 0.784 0.581-1.058 1.658** 1.152-2.388 
PQ of Sport Provision Moderate 6.291** 2.644-14.969 5.478** 2.615-11.477 2.112 1.170-3.811 21.185** 10.084-44.508 
High 4.899** 2.371-10.123 2.867** 1.506-5.458 1.841 1.120-3.027 8.901** 4.708-16.825 
PQ of PA Provision  Moderate 0.320 0.127-0.805 0.415  0.188-0.917 0.380** 0.209-0.694 0.122** 0.052-0.241 




7.8 Discussion  
This is the first study to investigate the relationship between  the ‘actual’ university provision 
for PA and students’ PA patterns in an Irish context. Two-step cluster analysis revealed that 
this sample of Irish university students’ cluster into groups of specific PA patterns. These 
cluster groups included ‘Low Active’, ‘Active Commuters’, ‘Active in University’, ‘Active 
outside University’, and ‘High Active’. A breakdown of each cluster group for age, sex, PA 
behaviours and students attaining the physical activity guidelines is available in a previous 
chapter (Chapter 6). It is clear from the current results that a change in the environment and 
provision for PA and sport by universities can relate to a student’s PA pattern. Attending a 
large university versus a small university sees an increased likelihood for students’ to be 
‘Active Commuters’, ‘Active in University’, or ‘High Active’ as opposed to ‘Low Active’. 
Leslie and colleagues (1998) examined Australian universities finding that small campuses 
(<3,000 students) offered fewer on-campus facilities when compared to larger campuses. 
Fewer on-campus facilities may create a reduction in opportunities for students to engage in 
PA while at university. Additionally, larger universities may be located in more populated 
areas with improved transport structures, positively influencing students’ active commuting 
to and from university. Each KPI measured had a unique relationship with a students’ 
likelihood of being placed in one of the cluster groups containing a form of PA as opposed 
to being ‘Low Active’, with an exception to the ‘Active outside University’ cluster. The 
university KPIs had little associations with the likelihood of a student being Active outside 
University suggesting that other environmental factors outside the university campus may 
become more important.  
Moderate and high provision of organisational structures and internal partnerships for PA 
within the university increased the likelihood of students being an ‘Active Commuter’, 
‘Active in University’, or ‘High Active’. The findings show the importance of having 
organisational structures and internal partnerships in place for the facilitation and support of 
PA opportunities for students’ PA engagement while at university. Within a community, 
Martin and Vehige (2006) suggest that there is a need for organisational structures that 
contribute to the growth and sustainability of PA and health through the encouragement and 
support of collaborative partnerships. Such a concept should be projected and encouraged 




collaborate, allowing for the combination and capitalisation of strengths from each partner 
organisation involved. Moderate levels of current investment increase the likelihood of 
students being ‘High Active’, while high levels of current investment decreased the 
likelihood of students being ‘Active Commuters’, ‘Active in University’, or ‘High Active’. 
Universities are allocating large financial resources for the provision of facilities, supports 
and opportunities for PA and sport (Fullerton 2011) but the findings suggest that more 
investment does not necessarily mean increased PA engagement. The nature of the current 
investment for PA and sport was not asked in this study and that could be seen as a limitation. 
Research should investigate what is being achieved for this investment within universities 
and where both future current and capital investment might be best targeted to promote PA 
engagement. €55 million of planned investment for indoor and outdoor PA facilities was 
indicated by Irish universities from 2015 to 2019 (Murphy et al. 2015) so it is essential for 
its use in ways which optimise students’ PA engagement. A high provision of staffing related 
to PA and sport by universities decreased the likelihood of students being ‘Active 
Commuters’ or ‘High Active’. From a support perspective, a lower provision of staff can lead 
to a lack of assistance in ensuring safe and adequate PA for each person’s individual needs 
(Temple 2007). However, these findings contradict this and show that increased staff may 
reduce PA engagement in students. Like with current investment, the current study did not 
ask about the role of staff in each university, so it could be possible that universities indicate 
a high provision of staffing but a proportion of these are employed to work with a small 
population of student teams and athletes (i.e. recreational vs. elite coaches). This would make 
the provision of staffing for the whole student population lower than actually indicated but 
for this to be concluded additional research is needed.  
The organisational structures within a university tend to offer a range of indoor and outdoor 
facilities for PA and sport, which are supported by financial investments and allow for the 
running of clubs. Indication of moderate or high provision of indoor facilities see an increased 
likelihood of students being ‘Active Commuters’, ‘Active in University’, or ‘High Active’, 
while a moderate provision of outdoor facilities is seen to decrease the likelihood of students 
being in the same three cluster groups. It would be presumed that an increase in facilities will 
result in increases in PA engagement, or as Sallis and colleagues (2001) paraphrased “If we 




lesser-known outdoor PA opportunities (e.g. walking trails, cycle tracks etc.) since the more 
obvious facilities (e.g. pitches, courts etc.) tend to be utilised by university teams or occur a 
cost to use. For Irish students, weather is also seen as one of the top barriers for not actively 
commuting to university, with it being a possible barrier for outdoor recreational PA (Murphy 
et al. 2015). Indoor facilities help get over the barrier of poor weather, which may be why an 
increase in its provision is seen to have a positive influence on Irish students PA patterns. 
Moderate provision of sport clubs offered by universities increased the likelihood of students 
being ‘Active outside University’, while high provision of clubs increased the likelihood of 
being ‘Active Commuters’, ‘Active in University’ and ‘High Active’. Universities should be 
encouraged to provide a range of activities for varying levels of ability to cater for the 
individual needs and interests of students. This could also create a second chance for those 
students who have dropped out of PA participation due to limited opportunities during 
adolescents. Finally, the results indicate that the perceived quality of provision offered for 
sport by universities matches the positive PA patterns of students, while the same cannot be 
said for the perceived quality of provision offered for PA. There may be a need for those 
responsible for the planning and support of PA opportunities to become more informed 
regarding the current quality of provisions offered for PA.  
The methodology of this study allowed for the examination of certain aspects of the ‘actual’ 
environment provided by universities for PA and students’ self-reported PA behaviours. This 
could be considered the studies biggest strength. However, a number of limitations need to 
be acknowledged. The UEAT was designed to allow a score to be generated for each KPI. 
Although useful, a number of KPIs are more in depth than others are due to the questions 
that formulate the scores. For example, indoor facilities was asked about the provision of a 
range of facilities and weighted their importance accordingly, while organisational structures 
was determined based on the number present.  To avoid unfair comparisons between different 
sized universities a score relative to 100 students was used to determine the level of provision 
offered for each KPI. Another weakness of this study is the removal of the capital investment 
indicator as it may have altered the overall results. Although the findings are useful, future 
research needs to investigate the capital investment being spent by universities for the 




PA engagement in the whole student population. The strengths and limitations of the two-
step cluster technique are shown in the previous chapter (Chapter 6).  
7.8.1 Conclusion  
University environment and provision for PA and sport is associated with the PA patterns of 
students and should be used to foster student engagement through both the transport and 
recreational life domains. It is important for universities to have organisational structures and 
partnerships in place to provide PA opportunities along with adequate staffing, facilities and 
clubs to support PA engagement in the whole student population. Future investment needs to 
be used in optimal ways to promote engagement in PA among students. Additional research 
is needed to fully understand the role of the staff, facilities, and investment for PA 
engagement in the university. Nevertheless, the university campus has great potential for 
increasing student engagement in PA and these findings can be used to better inform the 
development and adaption of campuses for creating active student populations for improving 
overall health. 
7.9 Chapter Highlights 
 The environment and provision offered by universities for PA and sport relates to 
students’ PA behaviours. 
 Universities should have adequate organisational structures and partnerships in place, 
facilities, staff, and sport clubs available in order to support students’ PA engagement.  
 Additional research is required to determine to purpose of university investment, 
staffing, and facilities for the promotion of PA in the whole student population.  
7.10 Link with Previous Chapters 
The data used in this chapter originate from the SS (Section 3.5) and the UEAT (Section 3.6) 
within SASSI. The cluster groups seen in this chapter are from Chapter 6 and are used to 
progress our understanding of the university environment for PA engagement. The findings 
suggest that certain aspects of the university environment and provision are associated with 
students’ PA patterns, which adds to our current understanding of the personal (Chapter 6) 
and behavioural (Chapter 5) factors related to PA behaviour. Additionally, steps are taken in 
this chapter to try understand the university environment for students PA behaviour, which 


























Chapter 8 - Conclusions and Recommendations  
The research contained within this thesis provides an increased understanding into Irish 
university students’ physical activity (PA) behaviours, including existing relationships with 
personal, behavioural, and environmental factors. The following section will revisit the aims 
of the thesis and provide conclusions based on the findings. The social cognitive theory 
(SCT) and ecological model (EM) that were used for guidance will be revisited to understand 
and conclude the overall findings. The findings from this thesis will also be linked to the 
appropriate action areas within Ireland’s National Physical Activity Plan (Department of 
Health 2016) and the Global Action Plan on Physical Activity (World Health Organization 
2018) to show their importance in the Irish and global context. The overall strengths and 
limitations of the thesis will be acknowledged and discussed. To conclude, recommendations 
will be provided for i) future strategies targeting university students’ PA and health; ii) the 
university campus environment for PA promotion; and iii) future research in this area. 
8.1 Conclusions  
The current thesis investigates what some have called an understudied or neglected 
population group in the research (Leslie et al. 2001; Keating et al. 2005; Plotnikoff et al. 
2015). Chapter 1 provided a justification for examining the university population as a place 
of potential for influencing students’ behaviours. The overarching aim of this thesis is to 
increase our understanding of university students’ PA behaviours through a number of 
objectives. The completion of this overarching aim was made possible through the 
development of a health and well-being assessment, comprehensive student survey (SS) and 
university environmental audit tool (UEAT). Chapter 2 presented the relevant literature 
available regarding university students PA engagement. The SCT and EM were introduced 
and guide this thesis with the evaluation of personal, behavioural and environmental factors 
that relate to the PA behaviours of students. 
The starting point for understanding university students’ PA began with investigating the 
proportion of the university population meeting the physical activity guidelines (PAGL). In 
order to do this a valid and reliable measurement tool was needed, but none were identified 
in Irish student populations. The problems and difficulties that accompany the selection 




a popular choice when investigating PA behaviours in large population groups but the choice 
of tool depends on a range of factors including the target population, the purpose of the study, 
the outcome variable, and the psychometric properties (Chinapaw et al. 2010; Warren et al. 
2010; Ridgers et al. 2012). This emphasised the importance of testing the performance of 
relevant self-report measures for use in this student population. Three popular self-report 
measurement tools were identified in Section 2.4.4 that could prove useful in the Irish student 
population but the reliability and validity of those had not been tested. In Chapter 4, the three 
measurement tools were validated against accelerometer-determined moderate-to-vigorous 
physical activity (MVPA). The findings identified that the International Physical Activity 
Questionnaire - Short Form (IPAQ-SF) was the most appropriate tool for assessing 
attainment of the PAGL in this population due to high agreement levels (77.4%) and 
moderate correlations (0.31, p<0.01) with accelerometry derived MVPA. The findings fall 
within the range of other research where correlations between 0.09 and 0.39 have been 
observed (Lee et al. 2011). Test-retest administrations showed that each measurement tool 
had moderate to strong reliability (0.52 - 0.70). The use of the IPAQ-SF is recommended for 
use in Irish university populations when assessing attainment of the PAGL. However, 
Chapter 6 revealed a potential problem with the IPAQ-SF for capturing the activities of 
certain PA domains such as active commuting alone (Scholes et al. 2016). For this reason, it 
is essential to select appropriate PA measurement tools based on study aims and outcome 
variables required. Although the single item measure (SIM) and PACE+ only acquired 
moderate levels of agreement with accelerometry, 45.2% and 44.5% respectively, overall 
results suggest that both tools may be alternatives that have potential use in this population. 
The chapter also highlights the importance of selecting your measurement tool based on what 
outcome measure of PA you require for your research. The identification of the IPAQ-SF as 
a measurement tool allowed for the identification of Irish students attaining or not attaining 
the PAGL. In the whole study sample (n = 8,122; 49.1% male; 23.17 ± 6.75 years) 65.1% 
were categorised as meeting the PAGL. This figure is higher (58.6%) than the average 
proportion of students found to be physically active according to the IPAQ-SF across 23 
countries (Pengpid et al. 2015).  
The identification of a valid and reliable tool aided with the examination of clustering 




students with an increased likelihood of being classified in risky behavioural clusters. In 
Section 2.8.5, research shows the co-existence of health-related behaviours (HRBs) in 
populations (Noble et al. 2015) with a lack of understanding for Irish university students. 
Behaviours including PA, smoking, diet, alcohol consumption and drug use were identified 
as behaviours engaged in by students. Instead of investigating the associations of each 
individual HRB with PA, it was decided to use two-step cluster analysis to examine if and 
how behaviours cluster in this sample. The analysis identified five behavioural clusters for 
males and four for females. For both, the cluster groups ranged from an Ideal Healthy cluster 
of students to cluster groups containing varying engagement in risky HRBs (i.e. smoking, 
poor dietary behaviour, high alcohol consumption, drug use). Noble and colleagues (2015) 
review support these findings revealing that the majority of cluster papers (81%) report a 
‘healthy’ cluster and that the groups range from low- risk to high-risk. The findings show 
that HRBs co-exist in Irish university students and that they do so in males and females 
differently, which may be used to aid the creation of sex-specific multi-behaviour 
interventions for this population. The sub-group analysis identifies certain student groups 
(based on age, accommodation type and field of study) who were at higher risk of being 
classified in a cluster group containing a risky HRB. The findings support the creation and 
use of interventions influencing multiple HRBs that co-exist in this population but health 
professionals should take note of how these behaviours cluster. The sub-group analysis can 
be used to better target the appropriate interventions to those most in need, however 
additional research may be needed to fully understand why certain student groups are over 
represented in clusters containing risky HRBs.  
Although the IPAQ-SF allows for the evaluation of those meeting the PAGL, it does not 
identify where individuals engage in their PA. This led to the evaluation of PA patterns in 
university students, based on their activities from multiple life domains in order to better 
understand how students engage in PA while at university. In Section 2.3.2, the idea that 
individuals engage in PA through four life domains is introduced (Bauman et al. 2006; 
Rovniak et al. 2010; Bélanger et al. 2011; Pedišić et al. 2014). These domains include 
transport, recreational, occupational, and domestic with the first two identified as being most 
likely to occur when on a university campus. It is believed that individuals’ PA behaviours 




of a cluster analysis in Chapter 5, the same statistical techniques were employed in Chapter 
6 to identify clusters of university students based on their PA patterns. The findings identified 
five PA behavioural patterns, whereby students were classified as ‘Low Active’, ‘Active 
Commuters’, ‘Active in University’, ‘Active outside University’ and ‘High Active’.  These 
patterns show the complexity of PA engagement but also provide a greater understanding 
into how university students engage in PA while at university. The findings may help 
optimise the time and resources available during university life, to enhance students’ PA and 
overall health. The identification of different clusters of PA patterns progress to the final 
objective of the thesis, which were to examine the relationship of personal (i.e. demographic 
and psychosocial) and environmental factors with students’ PA patterns. This information 
can be useful for the research community, intervention developers and policy makers 
involved in the third level context.  
The demographic and psychosocial factors influencing the PA patterns of students were 
investigated in Chapter 6. The findings suggested that older students and those who perceive 
their travel time to university to be longer have a decreased likelihood of being classified in 
a cluster containing certain PA behaviours. Research has shown similar findings with 
negative associations for PA engagement with increases in age and distance to PA facilities 
(Irwin 2004; Reed and Phillips 2005; Hallal et al. 2012; Sallis et al. 2016).  Psychosocial 
factors had varying degrees of association depending on students’ PA behavioural patterns. 
However, three factors were observed as having a positive association, and increased the 
likelihood of a student being classified in certain clusters containing a PA behaviour. These 
factors include motivation, action- and coping planning, with Section 2.7.2 showing that 
these have been studied and mentioned in previous research concerning university 
populations (Keating et al. 2005; Kilpatrick et al. 2005; Lerner et al. 2011; Skår et al. 2011; 
Carraro and Gaudreau 2015). The chapter provides ideas for promoting the intrinsic 
motivation, action- and coping- planning in students to promote PA engagement while 
attending university. Interestingly, a higher proportion of ‘Active Commuter’ students 
reported not meeting the PAGL when compared to the ‘Low Actives’ although they reported 
increased minutes of walking in the past week. This suggests that they may need to be 
educated as to the role of active transport for overall PA (Sisson and Tudor-locke 2008; 




In Chapter 7, data from the SS and UEAT were used to examine the university environment 
and provision of PA and sport. The findings showed that certain aspects of the university 
environment related to PA and sport were found to both enhance and reduce students’ 
chances of being classified in a cluster group containing a PA behaviour while at university. 
A high provision for organisational structures and internal partnerships by universities were 
found to have a positive relationship with students PA behaviours. Research has shown that 
organisational structures within communities contribute to PA engagement through the 
encouragement and support of collaborative partnerships (Martin and Vehige 2006). 
University campuses, seen as a form of community, should have adequate organisational 
structures that are encouraged to collaborate for the provision and support of PA 
opportunities. A high provision of indoor facilities and sport clubs by universities were also 
found to have a positive relationship with students PA behaviours. In a country with a climate 
such as Ireland, indoor facilities reduce the likelihood of poor weather being a barrier to PA 
participation. A high provision of sport clubs may increase the PA types and the level of 
competition (i.e. recreational, competitive, and elite) available in a university, creating 
increased opportunities for PA engagement. Current investment, staffing, and outdoor 
facilities each had mixed or negative associations with students PA behaviours. These are all 
factors of universities that require additional research to answer queries such as i)  what are 
the outdoor facilities used for; ii) is there a need to improve awareness regarding the natural 
environment; iii) what role do these staff have for university PA; and iv) can investment be 
used in more optimal ways? Perceived quality of the provision for sport by university 
personnel matched the PA behaviours of students suggesting that they have good knowledge 
and awareness of the supports, resources and opportunities for student sport. However, the 
same was not observed for their perceived quality of provision for PA, which questions their 
understanding and awareness of the same with regard to overall PA for all students. 
Understanding these concepts in more detail may help health professionals, policy makers 
and other stakeholders grasp the needs of the university in terms of PA promotion. This 
increased understanding could play a central role in the success of initiatives such as the 




8.2 Thesis strengths and limitations 
8.2.1 Thesis strengths  
Strengths from each individual chapter can be seen in previously (Chapters 4 - 7). However, 
the methodology developed by SASSI contains a number of strengths worth mentioning. The 
health and well-being protocol provides adequate data to test the validity and reliability of 
self-report measures for assessing the attainment of the PAGL. Additionally, the protocol 
was successfully used across five different universities in Ireland (4 = Republic; 1 = 
Northern).  
Development of both the SS and UEAT included the identification of similar survey 
instruments available and the consultation process. The consultation process in both phases 
allowed for agreement to be reached regarding the outcomes of the study and face validity to 
be acquired for both measurement tools. The development phase led to two assessment tools 
that could be used in over 30 universities across two separate nations (Republic of Ireland 
and Northern Ireland). Both the SS and UEAT were comprehensive in assessing their 
intended areas but were designed to be used together, which provided a unique dataset. This 
dataset allowed for the examination of relationships between PA behaviour and personal (i.e. 
demographic and psychological), behavioural, and actual environmental factors. This 
provided a holistic approach for examining the factors related to PA. Other major strengths 
of the SASSI methodology concern the training, buy-in, and input from the ICs throughout 
both phases and the success of administering the audit tool and survey through an online 
platform. These strengths were key factors for the high response rates for the UEAT (80% of 
universities invited completed) and SS (88.3% of the 9,197 students administered the survey 
sufficiently complete it). Finally, the use of a supervised SS delivered during class time 
replicated the response rates of similar study protocols (Haase et al. 2004; Patterson et al. 
2006).  
The methodology allowed for the following inconsistencies within the current literature to 
be addressed in this thesis: 
 Examination of the validity and test-retest reliability of three popular self-report 





 Identification of reliable health-related behavioural clusters within Irish university 
students, including examination of students at risk of falling into unhealthy or risky 
health clusters. 
 Examination of the PA patterns within clusters of university students across the 
transport and recreational life domains.  
 Identification of the psychosocial factors influencing the PA patterns of university 
students. 
 Evaluation of the environment provided by universities for PA and sport, and the 
relationship it has with students’ PA patterns.   
8.2.2 Thesis limitations  
A weakness of the current thesis was the cross-sectional design that meant the correlates of 
PA could be measured, but not the true determinants. In addition, this thesis only investigated 
how each area of the SCT relates to PA behaviour, meaning that the interaction between the 
factors such as personal with environmental factors was not investigated. Although it is 
possible to examine these with the data collected using the SASSI methodology, the main 
aim of this thesis was to better understand the PA behaviours of Irish university students and 
identify factors that relate to PA engagement in this population. The limitations related to 
each study can be seen in the discussions of each chapter (Chapters 4 - 7). Along with these 
aforementioned limitations, the SASSI methodology also contains a number of flaws that 
need to be acknowledged and discussed.  
The health and well-being assessment used a convenience sample due poor numbers from 
the recruitment phase. This convenience sample included students from health, welfare and 
exercise related courses and those interested in PA and their health. For this reason the sample 
were highly active, with 94.8% achieving the PAGL when measured using accelerometry. 
Although this allowed for the assessment of the measurement tool, a representative sample 
of university students would be preferred. Other strategies should be explored to try aid with 
the recruitment of participants from the whole student body. The SS and UEAT both required 
a great deal of information and were time consuming. This magnified the importance of the 
buy in from the ICs and the features offered through online administration (e.g. stop-save), 




Despite both tools being comprehensive, a number of questions and options offered could be 
changed in future research to allow for increased understanding. For example in the UEAT, 
current investment was assessed using closed questions with the lowest option being ‘up to 
€25,000’. This meant that universities that invested €25,000 were grouped with others who 
invested zero, with no way for the research team to tell the difference. Additionally in the 
SS, certain HRB questions (e.g. alcohol, smoking etc.) assessed frequency but not the 
intensity of the behaviour (e.g. units of alcohol, number of cigarettes etc.). The primary focus 
of SASSI was PA, which meant less importance was put on other questions, but this is still a 
limitation of the current methodology. Furthermore, a number of measures used in the SS 
were shortened and adapted for practical reasons and to reduce the burden on students, with 
evidence suggesting that lengthy measurement tools lead to greater amounts of missing data 
on individual questions, decreased variability in answers to grid-based questions and shorter 
responses to open-ended questions (Galesic and Bosnjak 2009). In addition, a number of the 
measures have been used in adolescents and the general adult population but the 
psychometric properties for only a small number of the measures were available for 
university populations (Appendix B.3.). Although the face validity of the measures used in 
SASSI were acquired through the consultation phase, there is a need to test the reliability of 
them. Recommendations for future research are discussed in Section 8.3, which provide 
suggestions to overcome a number of the limitations identified.  
8.3 Recommendations  
There are key linkages with the action areas of the National PA Plan for Ireland observed in 
the below recommendations. First, the overarching aim of the plan is for “an increase (by 1% 
per annum) in the proportion of the population undertaking PA” (Department of Health 2016, 
p.13). A large proportion of adults now attend a university during their lives, making it 
important to provide information and recommendations to intervention developers hoping to 
influence university students PA behaviours and overall health. Second, under action area 2 
‘Children and Young People’ the development of a framework for health promoting 
universities to include PA is mentioned, making it crucial to increase our knowledge of the 
associations between the university environments and students’ PA behaviours (Department 
of Health 2016, p.20). Furthermore, the Global Action Plan on Physical Activity (World 




initiatives (e.g. Health Promoting Universities) to demonstrate a “whole-of-campus 
approach” for the promotion of PA. Additionally, in action area 7 ‘Research, monitoring and 
evaluation’, it is stated that the “needs and understanding of policy makers, programme 
delivery and the research community should be mutually shared and agreed” (Department of 
Health 2016, p.31). This knowledge transfer between policy, research and practice can aid 
the creation of interventions that have real change in the real world. For these reasons, the 
following section offers recommendations to three areas hoping to improve the PA levels and 
overall health of university students: i) strategies targeting university students PA on an 
individual level; ii) strategies for adapting and developing university campuses inclusive of 
PA; and iii) future research within this population.  
8.3.1 Targeting university students PA engagement.  
Personnel are advised to increase their understanding of university students before 
developing and administering their strategies and interventions. Chapter 2 provided an 
introduction to the transitional and exploratory period of university life along with the 
accompanying stressors. The current strategies for university populations have reported little 
effects (Plotnikoff et al. 2015) with more successful programmes available for Irish children 
and adolescents such as the Active Classrooms (Martin and Murtagh 2017) and the Health 
Promoting Schools initiatives (Health Service Executive 2012). This thesis provides the 
initial steps for increasing our understanding of Irish students’ PA behaviours and the related 
factors guided by SCT and the EM. The findings and information provided within this work 
can be used to develop new and adapt existing strategies to effectively increase PA 
engagement and improve the health of Irish university students.  
Chapter 4 identified the IPAQ-SF as an acceptable measurement tool for assessing students’ 
attainment of the PAGL. It is recommended that those wanting to assess attainment of the 
PAGL in Irish students use the IPAQ-SF. Additionally, use of the same measurement tool 
across studies and even countries can help lead to data harmonisation and direct comparison 
across different populations. Chapter 5 examined the clustering of HRBs finding that they 
co-exist in this student population. It is advised to acknowledge how HRBs co-exist in this 
population and use the information to create multi-health interventions. For example, the 




which may have accumulative health effects and be less costly (Busch et al. 2013). 
Interventions that target multiple HRBs may be more efficient for improving population 
health and reducing overall health care costs (King et al. 2015). Chapter 5 can inform 
intervention developers of the behaviours that co-exist in university students and offers a 
number of suggestions for improving HRBs. One suggestion from the findings is to 
incorporate or deliver messages regarding health into all fields of study so the whole student 
body can understand the dangers of engaging in risky HRBs. The findings also show that 
sex-specific interventions may be more effective due to differences in health-related 
behavioural engagement and the manner that these behaviours cluster in males and females. 
Finally, Chapter 5 shows that certain sub-groups of the Irish student population have an 
increased chance of being classified in a risky behavioural cluster, based on age, field of 
study and accommodation type. Intervention developers are advised to use the information 
provided to target the student sub-groups who are most in need of the appropriate health 
promotion efforts as opposed to offering a one for all approach. An example of this is to 
target students living away from their family home with strategies to prevent or reduce high 
frequencies of alcohol consumption.  
Chapter 6 identifies PA behavioural patterns among students across the transport and 
recreational life domains and provides information for personnel aiming to have a positive 
influence on students PA behaviours. The findings show us that students engage in PA in a 
variety of combinations or not at all. It is essential to understand that PA is a complex 
behaviour, with psychosocial factors having varying importance depending on a student’s 
PA pattern. The identification of psychosocial factors that increase the likelihood of a student 
falling into a cluster containing certain PA behaviours can be used to increase the efficacy of 
strategies and interventions for this population. Intervention developers are recommended to 
use the factors identified and suggestions provided for incorporation into their programmes. 
These include ideas for increasing the intrinsic motivation of students through by increasing 
the autonomy, relatedness and competency students feel when partaking in PA while 
attending university. Additional strategies include using student timetables to plan activities 





8.3.2 Adapting and developing university campuses for PA promotion. 
As aforementioned in Chapter 2, the university campus is a place of unrealised opportunities 
to influence student populations’ behavioural choices and overall health (Leslie et al. 2001; 
Plotnikoff et al. 2015). It is endorsed that strategies targeting university students on an 
individual level be accompanied by the provision of supports, resources and opportunities 
for PA by universities. This allows for a multi-level approach to changing PA behaviour that 
may be most effective (Sallis and Owen 2002). The guiding principles of SCT and the EM 
(Section 2.5) offer the belief that environmental factors are equally as important for 
influencing PA behaviour, as are personal and behavioural factors. For this reason, it was not 
only important to identify relationships between students PA behaviours and  personal and 
behavioural factors (Chapters 5 and 6) but also through the university campus environment 
(Chapter 7). The importance of the environment for PA promotion is emphasised in action 
area 4 of the National PA Plan for Ireland, where findings from this thesis can also be linked.  
Action area 4 of the National PA Plan for Ireland states that how the built environment is 
designed, planned and constructed is an important determinant of PA but can also act as a 
barrier and can reinforce sedentary behaviour (Department of Health 2016). Chapter 2 spoke 
about the importance of a university campus for promoting PA, especially when students are 
in an environment that promotes sedentary behaviour (e.g. lectures, computer tasks etc.) and 
are primarily being educated for sedentary occupations (Fotheringham et al. 2000). The first 
recommendation regarding the environment comes from the findings of Chapter 6, which 
showed that as a student’s perception of the travel time to university increased so did the 
likelihood that they would not engage in PA through their university. Where feasible, 
university campus planners are advised to provide PA opportunities close to students’ 
residencies. Additionally, the provision of adequate walk- and cycle paths around university 
campuses (i.e. Smarter Travel Campus initiatives) are also endorsed for two purposes: i) 
increase the safety for active commuting and ii) enhance the accessibility of on campus PA 
facilities. The provision of opportunities close to university housing and adequate transport 
infrastructure has the potential to increase both transport and recreational PA among students 
(Reed and Phillips 2005). Where not possible, it is recommended that universities promote 





Chapter 7 shows that aspects of a universities environment and provisions for PA and sport 
have varying associations with a student’s PA pattern while at university. Universities are 
advised to have adequate organisational structures in place to provide and support the PA 
opportunities for students. Partnerships between these organisational structures within the 
university and the surrounding community are advised in order to share knowledge and 
resources. Dooris and colleagues (2008) state that through partnerships and alliances the 
university cannot only influence the health of its students but also that of the wider 
community. The provision of facilities both indoor and outdoor are recommended on the 
university campus but it is advised to optimise their use for the whole student population. As 
stated by action 37 of the National PA Plan for Ireland, it is also encouraged for the relevant 
personnel to “explore opportunities to maximise PA and recreational amenities in the natural 
environment” (Department of Health 2016, p.24). Exploring the uses of the indoor and 
outdoor environments for PA can increase the known opportunities available to student 
populations. These points coincide with the next recommendation, which is the provision of 
sport clubs.  
By supporting a range of sport clubs, with regard to PA type and level of ability, university 
campuses can offer opportunities that are appealing to the whole student population and not 
just for those who are already physically active when entering university (Johnson 2006; 
Teixeira et al. 2012). Furthermore, this could provide a second chance for students who have 
fallen out of PA participation in their adolescence. Chapter 7 showed that increased provision 
for staffing, outdoor facilities and investment have mixed or undesirable relationships with 
students PA engagement while at university. As mentioned in action area 8 of the National 
PA Plan, “there is a need to identify what resources are currently provided, what is being 
achieved for this investment (i.e. is value for money being achieved), and where future 
investment might be best targeted” (Department of Health 2016, p.33). It is recommended to 
explore the reasons why certain aspects of the university have a conflicting and ambiguous 
relationship with students PA behaviours. It is important that those responsible for planning 
and developing public spaces, such as a university campus, are aware of how the built 
environment provides and encourages but also inhibits opportunities for PA (Department of 
Health 2016).  Such awareness raising may also have a positive impact on the perceived 




recommendations can be supported by the Global Action Plan on Physical Activity (World 
Health Organization 2018), which calls for member states to collaborate with universities to 
“develop leadership and engagement in strengthening the provision of opportunities for 
students to be physically active”. This includes recreational opportunities through facilities 
and promoting access to campuses through walking, cycling and public transport.  
8.3.3 Recommendations for future research  
Below are a number of suggestions for the existing and future research hoping to advance 
the current understanding of students’ PA and other HRBs: 
 Take the strengths out of the SASSI methodology (e.g. IC, in-class administration, 
online survey etc.) and apply them to other projects using multi-centre data collection.   
 Use of the SASSI methodology for longitudinal purposes. A limitation of the current 
thesis is its cross-sectional nature, which encounters causality problems. A 
longitudinal approach can allow for the identification of determinants of PA 
behaviour in students.  
 Consciously make the effort to recruit samples that reflect the overall student 
population instead of using convenience samples of students who may be highly 
active.  
 For closed questions, additional options or open responses should be included to offer 
the collection of additional data. This can help to gain a full understanding of the 
population. For example, units of alcohol should be asked along with frequency of 
consumption. 
 Action 50 in the National Physical Activity Plan warrants the need for a surveillance 
system to monitor the PA levels of each target group (Department of Health 2016). 
The IPAQ-SF have been validated in this thesis and should be used to monitor 
attainment of the PAGL in Irish university students. Additionally the IPAQ-SF should 
be used in other countries wishing to examine PA levels of university students. This 
would allow for the harmonisation of data and direct comparisons across countries. 
The validity and reliability should be assessed in countries new to its use.  
 The current thesis has identified the psychosocial and environmental factors that are 




in more depth, which may allow us to discover the true underlying mechanisms of 
each construct for PA participation. For example, in Chapter 5, motivation is 
identified as an important factor for PA behaviour but we cannot conclude if this is 
due to intrinsic or extrinsic motives.   
 Continue to investigate and promote the potential of the university campus for 
creating an active student population that maintains their overall health. 
Environmental factors have been neglected in the past, but this thesis provides a tool 
for evaluating the environment provided by universities for PA (i.e. environmental 
audit tool).  
 Examine the relationships between personal, behavioural and environmental factors. 
Based on the holistic nature of SCT this would allow for us to not only see how each 
factor relates to PA but also how they relate to one another.  
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Appendix A - Health and Well-being Assessment 










A.2. Participant Recruitment 
Dear Participant, 
The Student Activity and Sport Study Ireland Study is a large national study involving 
researchers from DCU, UU, WIT, CIT and UL and involving almost 10,000 third level 
students from across the island of Ireland.  Its purpose is to understand the physical activity 
and sport habits of third level students and the relationship, if any, these have with their 
health. We are recruiting approximately 200 participants to take part in a Health and 
Wellbeing Assessment (HWB).  This includes measuring you’re: 
- height/ weight (body mass index),  
- blood pressure,  
- waist circumference,  
- fitness (a 20-metre shuttle run test), and 
- energy expenditure, how much you move, over a 7-day period.  
Participant selection of participants is random; your class group has been selected.  
Participation in the HWB assessment is voluntary. It will be held in [insert institution] mid-
February and will take approximately 1 hour to complete.  .  
Participants must be over 18 years to take part. An information sheet and informed consent 
form have also been attached to this email with more information of HWB assessment study.  
- The HWB assessment has been approved by [insert institution]. Places on the HWB 
assessment are limited.  You do not have to be a sporty person, fit or active to take 
part, we are looking for a representative sample of students. All information recorded 
will remain confidential.  Test results will be anonymized, with each response being 
given a numeric identifier. 
The assessment will also include your own record card, which will allow you to record your 
assessment results. Along with this, there will be some other handouts for the participants, 
and the opportunity for each participant to enter their name into a prize draw.  If you would 












A.3. Information Sheet 






Project Title: Student Activity and Sport Study Ireland (SASSI) 
Investigators: Dr. Catherine Woods and Mr. Joseph Murphy (DCU), Professor Marie Murphy and Mr. Kyle Ferguson 
(University of Ulster: UU), Dr. Niamh Murphy and Mr. Neal Byrne (Waterford Institute of Technology: WIT), Dr. Ciaran 
MacDonnacha (University of Limerick: UL). 
 
Introduction to the Study 
The Student Activity and Sport Study Ireland (SASSI) is a large national study involving researchers from UU, WIT and 
UL and involving almost 11,000 third level students from across the island of Ireland.  Its purpose is to better understand 
the physical activity and sport habits of third level students and the relationship, if any, these have with their health.   
 
What Will Happen During the Study? 
A small number of students have been invited to take part in a physical activity and health assessment.  As part of this 
assessment:  
 I will be asked to complete a short online questionnaire on physical activity. 
 A research assistant will measure my height, weight, waist circumference and blood pressure.  
 I will be asked to do a fitness test. This test requires that I run between two lines, which are 20m apart in time to a 
bleep sound. This test is call the 20-meter shuttle run test and lasts between 3 and 12 minutes depending on fitness 
level.  
 I will be asked to wear a small device that measures how quickly and often I move in one week (7 days). This device 
is worn around the waist.  I will be shown how to put it on. If I can’t put it on, one of the researchers will assist me.   
 
To maintain privacy and confidentiality, measurements of height, weight, hip and waist circumferences, and blood pressure 
will be taken in a separate room.  
 
Potential Benefits  
In order to develop physical activity programmes that work well, it is important that researchers understand what influences 
adults, particularly students, in Ireland to become and remain active. The results of this study will be supplied to policy 
makers in Ireland and therefore may help inform healthy public policy and future physical activity interventions.   
 
Confidentiality of Data 
The information obtained from testing will be treated as private and confidential – no one will get to look at it except the 
research team. Data will be analysed but no person will be identifiable from this information as ID numbers will be used. 
Data will be destroyed 5 years after completion of the study.  
 
Confidentiality of information is only possible within the limitations of the law. It is possible for data to be subject to 
subpoena, freedom of information claim or mandated reporting by some professions.  
 
Involvement in the Research Study is voluntary 
Consent is voluntary and participants may withdraw from the study at any time. No one will be penalised in any way for 
doing this.  For questions on the study, please contact one of the researchers.  
 
DCU Specific information is given below.  This will be amended for all other institutions. 
TITLE SURNAME FIRST NAME PHONE EMAIL 
DR WOODS CATHERINE 01- 7008008 catherine.woods@dcu.ie 
MR JOSEPH MURPHY 01-7007441 Joseph.murphy222@mail.dcu.ie 
 
If participants have concerns about this study and wish to contact an independent person, please 
contact: The Secretary, Dublin City University Research Ethics Committee, c/o Research and Innovation 




A.4. Informed Consent Form 
DUBLIN CITY UNIVERSITY 
Informed Consent Form 
(Questionnaire & Physical Measures) 
 
 
Project Title: Student Activity and Sport Study Ireland 
 
Investigators: Dr. Catherine Woods and Mr. Joseph Murphy (DCU), Professor Marie Murphy and Mr. Kyle Ferguson 
(University of Ulster: UU), Dr. Niamh Murphy and Mr. Neal Byrne (Waterford Institute of Technology: WIT), Dr. 
Ciaran MacDonnacha (University of Limerick: UL). 
 
Introduction to the Study 
The Student Activity and Sport Study Ireland (SASSI) is a large national study involving researchers from UU, WIT 
and UL and involving almost 11,000 third level students from across the island of Ireland.  Its purpose is to better 
understand the physical activity and sport habits of third level students and the relationship, if any, these have with 
their health.   
 
What Will Happen During the Study? 
A small number of students have been invited to take part in a physical activity and health assessment.  As part of this 
assessment:  
 I will be asked to complete a short online questionnaire on physical activity. 
 A research assistant will measure my height, weight, waist circumference and blood pressure.  
 I will be asked to do a fitness test. This test requires that I run between two lines which are 20m apart in 
time to a bleep sound. This test is call the 20 meter shuttle run test and lasts between 3 and 12 minutes 
depending on fitness level.  
 I will be asked to wear a small device that measures how quickly and often I move in one week (7 days). 
This device is worn around the waist.  I will be shown how to put it on. If I can’t put it on, I will be assisted 
by one of the researchers.   
 
To maintain privacy and confidentiality, measurements of height, weight, hip and waist circumferences, and blood 
pressure will be taken in a separate room.  
 
1. I have read the Information Sheet (or had it read to me) 
No 1  Yes 2  
2. I understand the information provided. 
No 1  Yes 2  
3. I am aware that this study will involve me completing a physical activity 
questionnaire and my physical measurement may be taken. No 1  Yes 2  
 
4. I know that I am free to decide not to take part in this study or change my 
mind if I wish. 
 
No 1  Yes 2  
All information gathered will be treated in the strictest of confidence.  To ensure this, your name will be removed 
from all data and replaced with an ID number.  Only the researcher will know your ID number.  ‘Confidentiality of 
information provided can only be protected within the limitations of the law.  It is possible for data to be subject to 
subpoena, freedom of information claim or mandated reporting by some professions.’ 
 
I have read and understand the information on this form.  The researchers have answered all my questions.  I consent 
to participate in this study.  I understand that I can withdraw from the study at any stage should I choose to do so.  I 
will not be penalised in any way for doing this.  
 
Student Signature: _____________________________________________________ 
Printed Name: __________________________________ Date: _____/_____/________ 














           
       




                                 SASSI Phase 3: Physical Health Tests 
Student Sport Ireland (the governing body for clubs and societies at third level education 
across Ireland) has commissioned a study of student participation in physical activity and 
sports (Student Activity and Sport Study Ireland, SASSI).  This multi-centre study is led by 
University of Ulster (UU) with Dublin City University (DCU), University of Limerick (UL) 
and Waterford Institute of Technology (WIT) as co-investigators.  SASSI consists of three 
phases.  Phase 1, a desktop audit of facilities and services.  Phase 2, currently underway, 
involves the completion of an online survey by a representative sample of approximately 
11,000 students in 32 institutions in Ireland (current numbers n = 7000).  This study was 
approved by DCUREC/2014/212 (SASSI project).  
Phase 3 will be led by DCU and involve the physical health testing of a sub-sample of the 
surveyed students in DCU, UU, UL, CIT and WIT.  The purpose of phase 3 is to provide 
validity to the self-report measures and a snap shot of physical health and fitness of third 
level students.  A sub-sample (approx. 5%, n = 750; 150 per institution) who indicated an 
interest in phase 3 involvement in their surveys will be invited to their SSI service for a 
‘health and wellbeing’ assessment.  Recruitment will be stratified to obtain a representative 
sample by year, gender and faculty.  Data on height, weight (for assessment of body mass 
index), blood pressure, waist circumference and aerobic fitness will be collected.  The 
students will also be asked to wear a motion sensor device for nine days in order to get 
information on their total physical activity and sedentary behaviour.  All data will be coded 
to protect participant confidentiality, and code key accessible only to the research team.  With 
their permission, the ID numbers participants will be entered into a draw for a selection of 
prizes 
Ethical approval for phase 3 was granted by DCU research ethics committee, reference 
DCUREC/2014/230. 
Aim of the research 
The purpose of this research is to provide validity to the self-reported measure and give a 
snap shot of the physical health and fitness of third level students. It is also being conducted 
in order to gain a deeper understanding of the physical health levels of third level students.  
Equipment:  
All specified below in different protocols. Each station has its own record sheet for 
documenting the data collected. 
Methods 
A total of 600 students have been identified as our quota for phase 3 (n = 150 per institution).  
In order to recruit the sample you need to i) check questionnaires for informed consent to 
take part in physical health check, ii) extract those with informed and stratify by year, gender, 




inactive students (i.e. meeting the guideline versus not by using the two item screening 
measure Q14 and Q15 on SASSI phase 2).   
Recruitment  
Each student who has provided consent and is to be included in the physical health measures 
will be sent an email thanking them for the help thus far and inviting them to identify their 
preferred testing session via an e-mail containing a survey poll.  This will protect 
confidentiality and allow the researchers to plan numbers attending/required to test per 
session.  Up to 30 students per session can be accommodated with a minimum of 7 
researchers present (see Figure 1).  If you have more researchers then you can increase the 
number of students recruited to a testing session, ensuring the ratio of student to researchers 
remains constant/small. 
Procedure: 
All protocols for individual measures are given below.  Testing will be set up in a circuit 
styled data collection method (Figure 1).  The testing time should take 1 hour for maximum 
of 30 participants to complete. This will depend on number you can put through the 20m 
SRT (depending on hall size), we are working of the assumption of testing maximum of 10 
at any one time. 
Procedure to be completed in order to include: 
1) Station 1: Welcome, informed consent, check of details and briefly explain 
procedure. Each participant is assigned a name tag (first name only) with study ID, 
they are also given a SASSI record card for their own personal recording of their 
information (these are being developed by DCU).  Subsequently, at each station, a 
sticker is added to their name once they have completed each test, this will station 5 
to assess test completion (1 researcher).   
2) Station 2: Short self-report questionnaire (for validity of PA measures used in SASSI 
and Blood Pressure (1 researcher) 
3) Station 3: Height, weight, Waist Circumference (2 researchers) 
4) Station 4: 20m shuttle run test (or equivalent) (4 researchers) 
5) Station 5:  Accelerometer assignment, researchers check that all measures were 


























SASSI Phase 3 




□ Weighing scales 
□ Height measure 
□ Measuring tapes  
□ Automated BP monitor  
□ Cones 
□ 20m measuring tape 
□ CD player 
□ 20mst CD 
□ Batteries 
□ Whistle 
□ Numbered Bibs  




□ Information Sheets 
□ Consent Forms 
□ Par-Q 
□ Questionnaires  
□ Blood pressure record sheet 
□ Height and weight record sheet 
□ Waist circumference record sheet 
□ Bib number sheet 
□ Level and shuttle record sheet 
□ Accelerometer record sheet 
□ Actigraph Record Cards 
□ Completion sheets 










Protocol for Physical Measures 
A. Height Protocol 
Equipment:  
1. Standard collapsible portable stadiometer  
2. Data collection sheets 
Set-up:  
1. Construct stadiometer following instructions.  
2. Place it on a level, flat, hard surface with the stabilizing bar against a vertical surface 
such as a wall or door. 
 
Instructions to participant: 
1. Remove shoes 
2. If the hairstyle affects their height, ask them to adjust it for the test. 
3. Stand with heels and toes together on the base plate. 
4. Arms loosely by their side. 
5. Back straight against the vertical measuring rods. 
6. Look straight ahead.  
7. Take a deep breath and stand as straight as possible without their heels lifting off the 
ground. 
8. Take this recording twice.   
Note: These can be difficult instruction for students to follow – make sure the head is not 
tilted or the shoulders raised, breath normally.  Check posture before measuring. 
   





B. Weight Protocol 
Equipment: 
1. Standard portable calibrated scales (mechanical) 
2. Data collection sheets 
Set-up: 
1. Ensure scales are pre-calibrated with a known weight 
2. Place scales on a hard, level surface 
Instructions to participant: 
1. Wear only light garments  
2. Remove items such as keys and money from pockets 
3. Remove shoes.    
4. Stand on the scales, with both feet fully on the weighing platform, heels towards the 
back edge, and their arms loosely by their side.    
5. Remain as still as possible with their head facing forward.   
6. Step down from the scale.    
7. Take this recording twice. 
 
Record in kilograms to nearest ½ kilogram 
 
Height and weight will be used to calculate Body Mass Index (BMI) 
 
BMI = Weight (kg) / Height (m2) 
BMI measurements help classify the weight of an individual as underweight, normal, 
overweight or obese.   
References:  











HEIGHT AND WEIGHT 
Third Level Institute:       
Date:         
Group number:       
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Record weight in kilograms to the nearest 0.5 kilogram. 
Record height in metres to the nearest 0.1 cm 
C. Waist Circumference 
Equipment: 
1. Standard anatomical measuring tape  
2. Data collection sheets 
Set-up: 
1. The measurements will be taken in an enclosed place so the participant feels 
comfortable.  
 (i) Waist girth 
Instructions to participant: 
1. Stand comfortably up straight facing tester. 
2. Pull up and tuck their jumpers or t-shirts so that you can see the naval/belly button.  
3. Hands by side. 
4. Breathe normally. 
5. They should not contract abdominal muscles. 
Procedure: 
1. Pull a length of the measuring tape, holding both ends in left hand, and bring it 
around the participant. 
2. Stretch tape out.  Unite both ends at the front by inserting catch.  Take slack out 
of tape by pressing button.  (Skin should not be compressed, and there should not 
be space between skin and tape). 
3. Measure the narrowest point of the abdomen, ensuring the tape is level.  
4. If no one point is evident, measure half way between the lowest rib and the iliac 
crest landmark or an inch above the belly button.  
5. Take this recording twice 
Record in centimetres to the nearest 0.1cm 
Reference: 
 ACSM Guidelines for Exercise Testing and Prescription, 2014 
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Record waist and hip measurements in centimetres to the nearest 0.1cm. 
D: Blood Pressure Protocol: Automatic 
Equipment: 
1. Automated blood pressure monitor (use appropriate cuff  size). 
2. Data collection sheets. 
Set-up: 
1. Quiet room. 
2. Chair. 
3. Table facing chair. 
Instructions to participant: 
1. Sit down with back against chair and with feet flat on the floor. 
2. Relax and breathe normally. 
3. Expose your upper left arm and don’t clench your fist. 
4. I will place the cuff on your arm and inflate it, so you will feel it getting tighter. 
5. Then using the monitor I will read your blood pressure. 
6. Standardize sitting time. 
 Procedure:  
1. Place the cuff on the upper arm with the tube facing out. 
2. Locate the pulsation of the brachial artery at the inner side of the upper arm, 
approximately 1 inch above the bend in the elbow. 
3. Support the participants arm at the elbow with the arm in a horizontal position at heart 
level. 
4. Turn the monitor on, the cuff will inflate and then deflate. 
5. The systolic and diastolic blood pressures will be displayed on the screen. 
6. Record on the data collection sheet in mmHG. 
7. If the blood pressure reading is greater than 135/85 a second measurement is needed. 
A minute interval should be given between measurements. 
8. Repeat this test 2 times. 
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E. Physical Fitness 
Description  
The 20-meter Shuttle Run ((Ramsbottom et al., 1988) is a progressive running test that gives 
an estimate of maximum oxygen carrying capacity (V02 max).  It is a validated field measure 
of aerobic fitness with a correlation of 0.92 between lab measured V02 max and shuttle level 
achieved (Ramsbottom et al., 1988).  Low levels of cardio respiratory fitness can result in 
premature death from cardiovascular diseases.   
The ‘shuttle’ runs are done in time to pre-recorded ‘bleep’ sounds on an audio cassette. The 
test usually consists of 23 levels. A level is a series of 20 metre ‘shuttle runs’. Each level 
lasts 60 seconds and the time between the recorded ‘bleeps’ decreases for each new level. 
The initial speed was 8.0 km/hr and this increased to 9.0 km/hr after 1 min.  Every minute 
thereafter the running speed increased by 0.5 km/hr 
Exclusion Criteria 
Reasons for excluding participants from completing the 20 MST.   
ACSM Recommendations: 
 
BP Classification SBP (mmHg) DBP (mmHg) Test Decision 
Normal ≤ 120 ≤ 80 Test 
Prehypertension 120-139 80-89 
 





Test will depend on the PAR-Q 
answers; increased moderate risk and 









1. Risk factor thresholds including the following will be identified through the PAR-Q; 
family history, cigarette smoking, hypertension, dyslipidemia, impaired fasting 
glucose, obesity (waist girth 102 cm for men and 82cm for women), sedentary 
lifestyle (not meeting pa guidelines). 
2. One must categorise the Individual into their risk profile: 
Low risk = men less than 45 years, and women less than 55 who are asymptomatic 
and meet no more than one risk factor threshold. 
Moderate risk = Men greater than 45, women greater than 55 who meet the threshold 
for 2 or more risk factors. 
High risk = Individuals with one or more signs or symptoms suggestive of 
cardiovascular, pulmonary or metabolic disease or individuals that have known CV, 
pulmonary or metabolic disease. 
 
3. Within the Pre-test PAR-Q if the subjects report no risk factor threshold (family 
history, cigarette smoking, hypertension, dyslipidemia, impaired fasting glucose, 




meeting pa guidelines)) and the resting BP is normal then you can go ahead with the 
20MST. 
 
4. Because hypertension is commonly clustered with other CVD risk factors (obesity, 
dyslipidemia and diabetes), most subjects that display high BP will fall into moderate 
and high risk categories. 
 
5. In summary, “if the pre-test/resting blood pressure is 200/110 or greater (either ONE 
of these measures at this level) this is a contraindication to testing.  Also a BP of 
140/90 or greater constitutes 1 CVD risk factor – and if they have 2 risk factors – then 
they are at increased risk during exercise testing”. 
 
6. If the individual has 2 risk factors identified using  the PAR Q  and the resting BP 
(140/90)  or if they have no risk factors but their resting BP is 200/110 – You must 
NOT do the 20-MST 
Equipment 
• Tape measure  
• Flat, non-slippery surface of at least 20 meters in length  
• Markers or cones or lines 
• Recorded ‘bleep’ CD and a CD-player. Have a second ‘bleep’ CD for back-up 
• Extension lead for cassette player if indoor? Spare batteries if taken out-door 
• Recording sheets 
• Bibs (Coloured & numbered) 
• PARQ – screening questionnaire 
 
Procedure 
1. Measure 20m area and mark out with cones at each end. 
2. Measure width of hall and determine number of participants (Guide: 1 student per 
metre with adequate clearance of obstacles at each side) 
3. Place CD in CD player and start at track 1.If consecutive tests are to be run, there 
should be 2+ CD’s. 
4. Calibrate.  At the start of the CD (TRACK1) there is a calibration section, which 
consists of two, beeps 60 seconds apart, this is to ensure that the speed of the CD 
player is accurate. Accuracy is sufficient within 0.5 seconds either way. 
5. Hand out bibs and note bib number and colour on relevant sheet. 
6. Warm-up: consist of 5-10 minutes of moderate intensity aerobic activity (light 
jogging) followed by activity specific stretches for neck, shoulders, hamstrings, 
quadriceps, groin, calf and ankles. 
7. Cool-down will consist of 5 minutes of moderate intensity aerobic activity (light 




Instructions to participant: 
1. Before switching on the  CD, explain the test to the participants (TRACK 2) 
2. This tells them: 
a) The test commences with a 5 second countdown to the start. 
b) Following this and for the duration of the test, single bleeps are released at 
regular intervals.  
c) Try to reach the opposite end to the start before the next bleep is heard.  
d) If you get there before the bleep is emitted, wait there until the bleep is heard 
before running back to the opposite end. This is important in the first level, as 
the speed is very slow.  
e) After each level, the time between bleeps will decrease so you need to run 
faster. 
f) Each level lasts one minute; changing levels is marked by a triple bleep and 
from instruction on the tape.  
g) Place one foot on or before the line at the end of each shuttle run. 
h) Give your maximum effort at the end of the test and to attempt to reach the 
highest possible level that you can. 
i) You can drop out from the test at any stage but you should try to keep going 
as long as possible  
 
Procedure for withdrawing students: 
1. If participants are not complying with the instructions, they should be given two 
warnings before being withdrawn from the test.  
2. Examples of this would be participants not touching the line at the end of each 
shuttle, or starting each shuttle before the bleeps are emitted.  
3. N.B. Protocol:  Two people will be watching the lines and motivating students.  
If you see that someone has missed the line, call out his or her number (e.g. 
“yellow number 1, make the next line”) loud enough so the other tester can hear.  
The second tester watches the second line.  If the student misses the second line, 
the second tester must pull them out (e.g. “yellow number 1, stop running”).  
Follow through with this; if they continue to run stop them.   
Precautions: 
1. In order for the test results to be accurate and reproducible, as well as comparable 
with scores obtained elsewhere, it is essential that the test procedure be carried 
out properly. This includes exact measurements of the 20-meter distance, as well 
as standardisation of the running surface, pre test preparations and environmental 
conditions.  
2. The Multistage Fitness Test requires maximal effort if the test result is to be valid. 
Anyone with any doubts over his or her ability to take part in the test should seek 
medical advice beforehand. Individuals with any injury or illness are advised not 




3. Since the test starts very slowly, there is a gentle warm - up as the test progresses. 
However, it is advisable to have some very light jogging and gentle stretching 
before starting 
4. The width of the indoor/outdoor facility will determine how many students can 
participate in the test at one time.  
5. There should be at least four individuals looking after the 20 MST at any given 
time. 
  
Evidence for use of 20 MST among adolescents and adults: 
The testing protocol of the 20 MST has been widely used internationally. Though initially 
designed for adults, it is a common choice of aerobic capacity assessment among children 
and adolescents. A Meta-analysis by Tomkinson et al (2003) examined the scores of children 
and adolescents aged 6-19 between 1981 & 2000 in 11 different countries. They noted a rapid 
secular decline in the performance in 20 MST and most noticeably in older adolescents, 
creating a belief that the decrease continues into adulthood. The rate of decline was similar 
for both genders. Another study by Léger et al (1984) looked at the norms for the 20 MST 
among a large sample of schoolchildren aged 6-17 in the region of Quebec. They validated 
the use of the 20 MST based on test results. Additionally they concluded that the school 
setting has various advantages in terms of group testing, progressive protocol and test 
validity. A validity study was performed by Paliczka and colleagues (1987), where the 20 
MST was compared to the Vo2 max test (run in the laboratory) in male adults. They validated 
the use of the 20 MST based on test results and found that the 20MST is a valid field test for 
cardio-respiratory endurance.    
References 
 Léger, L and Lambert, J. (1982) A maximal multistage 20m shuttle run test to predict 
VO2max, European Journal of Applied Physiology, 49.  
 Ramsbottom, R., Brewer, J., Williams, C. (1988) ‘A progressive shuttle run test to 
estimate maximal oxygen uptake.’, British journal of sports medicine, 22(4), 141–
144. 
 Léger, L and Gadoury, C. (1989) Validity of the 20m shuttle run test with 1-minute 
stages to predict VO2max in adults. Canadian Journal of Sport Science, 14(1), 21-
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performance of children and adolescents (1980-2000): an analysis of 55 studies of the 
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Physical Activity Readiness Questionnaire (PAR-Q) 
 
 
Please Answer Yes or No 
 
1. Has your doctor ever said that you have a heart condition and that you should 
only do physical activity recommended by a doctor? 
Yes No 
2. Do you feel pain in your chest when you do physical activity? Yes No 
3. In the past month, have you had chest pain when you were not doing physical 
activity? 
Yes No 
 4. Do you lose your balance because of dizziness or do you ever lose 
consciousness? 
Yes No 
5. Do you have a bone or joint problem (for example, back, knee or hip) that could 
be made worse by a change in your physical activity? 
Yes No 
6. Is your doctor currently prescribing drugs (for example, water pills) for your 
blood pressure or heart condition?  
Yes No 







20-meter shuttle run  
 
Third Level Institute:       Group: ___________ Run: ________N = _____ 
 
Date:            Tester__________________________________ 
       
   Level         Shuttle Number  
 
  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
1 1 2 3 4 5 6 7          
2 8 9 10 11 12 13 14 15         
3 16 17 18 19 20 21 22 23         
4 24 25 26 27 28 29 30 31 32        
5 33 34 35 36 37 38 39 40 41        
6 42 43 44 45 46 47 48 49 50        
7 51 52 53 54 55 56 57 58 59 60       
8 61 62 63 64 65 66 67 68 69 70       
9 71 72 73 74 75 76 77 78 79 80 81      
10 82 83 84 85 86 87 88 89 90 91 92      
11 93 94 95 96 97 98 99 100 101 102 103 104     
12 105 106 107 108 109 110 111 112 113 114 115 116     
13 117 118 119 120 121 122 123 124 125 126 127 128 129    
14 130 131 132 133 134            





BIB NUMBER ID NUMBER LEVEL  SHUTTLE VO2MAX 
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     











Third level institute:      Date:         
Group number:       Tester:      
 
Shuttle Run 1: 
 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
               
 
Shuttle Run 2: 
 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
               
 
Shuttle Run 3: 
 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 






F. Accelerometer (ActiGraph) Protocol 
Equipment 
- Pre-assigned charged ActiGraph Accelerometer 
- ActiGraph record card 
- Printed accelerometer database with participant ID code and accelerometer code 
- Spare ActiGraph, ActiLife laptop, chargers and leads (in case of emergency) 
The ActiGraph, also known as an activity monitor, detects activity by sensing motion via an 
internal accelerometer.  
The accelerometers will be fully charged and initialised prior to visiting the university. All 
accelerometers should be initialised for 9 days (this will provide 7 days of data). 
Accelerometers should use a start time of 22:00 hours on the first day and a stop time of 
10:00 on the final day. This will automatically exclude the first and last day from any data 
analysis. An epoch setting of 10 seconds should be applied. 
On the day of the visit: 
 Set up an ‘ActiGraph Station’ (equipment needed: table, pre-assigned ActiGraph, 
printed accelerometer database, ActiGraph Record Sheet, laptop, chargers and spare 
ActiGraph) 
 ActiGraph are to be distributed after students have completed all other parts of the 
testing. 
 Have ActiGraph laid out on the table in numerical order (ID code on the front and 
accelerometer code on the back). 
 Take one student at a time and give them their pre-assigned ActiGraph. 
 Cross check their ID Number and the ActiGraph code with the accelerometer 
database and the ‘ActiGraph Record Sheet’. 







Instructions to the Student: 
 The monitor, attached to the elastic waist belt should be worn on the centre of the 
right hip. The belt can be worn under or over thin clothes for example a light tee-shirt 
(demonstrate). 
 The ActiGraph should be positioned snugly against the body and not allowed to flop 
around. 
 It should be put on first thing in morning and taken off just before going to bed. 
Suggest that students set a reminder/alarm on their mobile phone (if they have one) 
in the morning so that they don’t forget to put it on. 
 Inform them that the ActiGraph is NOT waterproof; it CANNOT be worn in the 
shower/bath or when swimming/doing water sports.  
 Inform them that the ActiGraph CAN be worn when playing sports (non-contact/ 
minimal contact).  
 Inform students that should they need to remove the ActiGraph for any period of time 
over the course of the week (other than when they are going to bed) that they MUST 
note this on their ‘Record Card’. They should make note of the time it is taken off at, 
the time it is put back on at and the reason why they needed to take it off. This is 
particularly important if the ActiGraph is removed because the student is playing a 
contact sport/swimming. They should also do this if they FORGET to wear the 
ActiGraph for any period of time.  
 The student should be informed regarding the relevant methods to return the monitor 
and should be provided with the appropriate instructions/packaging for return. 
 Students will receive an optional reminder text in the  morning and evening during 
the wear period, if they provide their mobile phone number 
 
The ActiGraph is worn as much as possible for a total of 9 days and returned to the university 
on the final day. Once accelerometers have been collected, data will be downloaded from the 





ACCELEROMETER RECORD SHEET 
 
Third Level Institute:       
Date:         
Group number:       
Researcher:        
 
 
Participant Name Participant Code Accelerometer 
Code 




Telephone No. Receive Reminder 
Text 
        
        
        
        
        
        
        
        
        




G. Questionnaire Protocol 
Participants complete online questionnaire while waiting to have blood pressure 
measured.  Thus, you will need to have a number of laptops available, with Wi-Fi access 
for the participants to complete this instrument. The questionnaire will consist of the 
physical activity questions of SASSI phase 2 instrument. It takes 5 minutes to complete 
and will ensure participants are rested for BP measurement.   
N. Question Responses 
1 In the PAST 7 DAYS, on how many days have you 
done a total of 30 minutes or more of physical activity, 
which was enough to raise your breathing rate? 
(This may include sport, exercise, and brisk walking or 
cycling for recreation, or to get to and from places, but 
should not include housework or physical activity that 
may be part of your job.) 
0 – 7 days  
2 During the LAST 7 DAYS, on how many days were 
you physically active at a moderate to vigorous 
intensity for a total of at least 30 minutes per day? 
0 – 7 days 
3 Over a typical or usual week, on how many days were 
you physically active at a moderate to vigorous 
intensity for a total of at least 30 minutes per day? 
0 – 7 days 
4 During the last 7 days, on how many days did you do 
vigorous intensity physical activities for at least 10 
minutes at a time? 
0 – 7 days 
‘0’ response skipped following Q. 
5 How much time in total did you usually spend on one 
of those days doing vigorous intensity physical 
activities? 
Hours Minutes 
6 During the last 7 days, on how many days did you do 
moderate intensity physical activities? 
0 – 7 days 
‘0’ response skipped following Q. 
7 How much time in total did you usually spend on one 
of those days doing moderate intensity physical 
activities? 
Hours Minutes 
8 During the last 7 days, on how many days did you walk 
for at least 10 minutes at a time? (This includes at 
university and at home, walking to travel from place to 
place, and any other walking that you might do solely 
for recreation, sport, exercise, or leisure.) 
0 – 7 days 
‘0’ response skipped following Q. 
9 How much time in total did you usually spend walking 
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Signed Contact Details 
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Appendix B - Student Survey 














B.2. Information provided at beginning of online survey  
Welcome to the Student Activity and Sport Study Ireland (SASSI) Online Survey. It is 
being undertaken on behalf of Student Sport Ireland in conjunction with your 
College/University. The survey will help inform future directions for third level sport and 
physical activity. It has been approved by your institution. 
The researchers will ensure that the information provided remains confidential. No 
individual responses will be accessible by any outside parties and it will not be possible 
to link findings back to you or your institution within reports produced. 
This survey will take about 20 minutes of your time. If you wish to be entered into a prize 
draw, please provide your contact details in the final question. These details will be used 
for the prize draw ONLY! 
Finally, if you have any questions please do not hesitate to contact the research officer, 
Neal Byrne, by email at nbyrne@wit.ie or by phone at (+353) 051 834 220. 
 
Thank you in advance for taking part in this survey. 
 










B.3. Student Survey: Contents 




1* N/A Are you over 18? (Consent) Yes (continue) No (finish) N/A 
2 N/A Year and Month of Birth Year Month Face Validity  
3 N/A Are you Male or Female Male Female Face Validity  
4* N/A Please choose the most appropriate course of study. Undergraduate 
 (Q. 5) 
Postgraduate 
 (Q. 6) 
Face Validity  
5 N/A What year of undergraduate study are you currently in? Year Face Validity 
6 N/A What postgraduate qualification are you undertaking? 
What year are you currently in? 
Masters PhD Face Validity  Face Validity 
Year  
7 N/A Are you a Full-time or Part-time student? Full-time Part-time Face Validity  





What is your main field of study?  Humanities and Arts Face Validity 
Social Sciences, Business and Law 
Education and teacher training 
Science, Mathematics and Computing 
Engineering, Manufacturing and Construction 
Agriculture and Veterinary  
Health and Welfare (inc. nursing, health promotion, 
physiotherapy etc.) 
Travel, Tourism and Leisure 
Sports and exercise related  
Other (please specify) 
9* N/A Do you have any long-term illness, health problem or disability 
that limits your daily activities or work? 
Yes (Q. 10) No (Q. 11) N/A 





Def: Physical Activity is any movement that results in energy expenditure including job/occupational activities, sports activities (both competitive and recreational), physical 
conditioning, walking, organised exercise sessions, active transport, or other activities. 
 
11 Hardie Murphy 




Which of these statements best describes your view? I take enough physical activity to keep healthy. Face Validity 
I don’t take enough physical activity to keep 
healthy. 
12 How would you rate your level of physical activity compared to 
other people the same age and sex as yourself?  
Much less than others  
Somewhat less than others  
About the same 
Somewhat more than others 
Much more than others  
Definition: Physical activity can be performed at different intensities: 
VIGOROUS intensity physical activity: the effort makes your heart beat much faster and you have to breathe deeper and faster than normal. You will probably sweat. 
MODERATE intensity physical activity: the effort makes you warmer and your heart rate and breathing rate will be faster than normal. You may also sweat a little, but will 
still be able to carry on a conversation. 
 
13 Sport Northern 
Ireland. (2010). 
Sport and Physical 
Activity Survey.  
According to current recommendations, what is the minimum 
amount of moderate to vigorous intensity physical activity that 
adults should perform to gain health benefits? 
Give answer in minutes per day or minutes per 
week. 
Face Validity 
 Instruction: For the next series of questions, please include ONLY activities of either MODERATE or VIGOROUS intensity.  
 
14 PACE+  
(Prochaska et al. 
2001) 
During the LAST 7 DAYS, on how many days were you 
physically active at a moderate to vigorous intensity for a total 
of at least 30 minutes per day? 
0 – 7 days Murphy et al. 2017 
V: r= 0.29 




15 Over a typical or usual week, on how many days were you 
physically active at a moderate to vigorous intensity for a total 
of at least 30 minutes per day? 




(Craig et al. 2003) 
During the last 7 days, on how many days did you do vigorous 
intensity physical activities for at least 10 minutes at a time? 
0 – 7 days 
‘0’ response skipped following Q. 
Murphy et al. 2017 
V: r= 0.33 
R: ICC= 0.52 
A: 77.4% 
17 How much time in total did you usually spend on one of those 





18* During the last 7 days, on how many days did you do moderate 
intensity physical activities? 
0 – 7 days 
‘0’ response skipped following Q. 
Compared against 
accelerometer 
19 How much time in total did you usually spend on one of those 
days doing moderate intensity physical activities? 
Hours Minutes 
20* During the last 7 days, on how many days did you walk for at 
least 10 minutes at a time? (This includes at university and at 
home, walking to travel from place to place, and any other 
walking that you might do solely for recreation, sport, exercise, 
or leisure.) 
0 – 7 days 
‘0’ response skipped following Q. 
21 How much time in total did you usually spend walking on one 
of those days? 
Hours Minutes 
22* Hardie Murphy 




During the last 7 days, on how many days did you walk for 
recreation (i.e. go out for a walk) for at least 10 minutes in your 
leisure (or free) time? 
0 – 7 days 
‘0’ response skipped following Q. 
Face Validity 
23 How much time did you usually spend on one of those days 
walking for recreation? 
Hours Minutes 
24 Hardie Murphy 




Which of the following best describes your usual walking pace? A slow pace Face Validity 
A steady pace 
A fairly brisk pace 
A fast pace (At least 4 mph) 
25* IPAQ-LF  




Sport and Physical 
Activity Survey. 
During the last 7 days, on how many days did you cycle for at 
least 10 minutes at a time? (This includes at college/university 
and at home, cycling to travel from place to place, and any other 
cycling that you might do solely for recreation, sport, exercise, 
or leisure). 
0 – 7 days 
‘0’ response skipped following Q. 
Face Validity 
26 How much time in total did you usually spend cycling on one of 
those days?  
Hours Minutes 
27* Hardie Murphy 




How do you usually travel to university? (i.e. what is the 
longest part of your journey)* 
By foot (Q. 29) Face Validity 
Bicycle (Q. 29) 
Car (Q. 28) 
Bus (Q. 28) 
Train/ Tram (Q. 28) 
Motorcycle/Scooter (Q. 28) 




If you travel by car, bus, train or motorcycle, please give the top 
3 reasons why you choose not to walk or cycle. 
Too long 
Too early  
Too dangerous 
Not convenient  
No interest 
Bad weather 
No bike available 
No secure place to lock bike in university  
Bags are too heavy  
Need to drop family members elsewhere 
Other (please specify) 
29 How long does your journey to university usually take? Hours Minutes 
30* Hardie Murphy 
(2016) CSPPA Plus 
Young Adult 
Survey. (adapted) 
During the last 7 days, on how many days did you do exercises 
that may strengthen your muscles, such as push-ups, sit-ups, 
weight lifting or heavy lifting? 
0 – 7 days 
‘0’ response skipped following Q. 
Face Validity 
31 How much time did you usually spend on one of those days 
doing exercises that may strengthen your muscles?  
Hours Minutes 
32 HE sport 
participation and 
satisfaction survey 
Do you think that generally you are doing more, less or the 
same amount of sport and/or recreational physical activity as 
you did this time last year? 
More Same Less Don’t 
Know 
Face Validity 
33 Now thinking about the future, over THE NEXT 12 MONTHS, 
would you like to do more sport or recreational physical activity 
than you do at the moment. 
Yes No  Don’t Know 
34 When you selected your university, how important was the 
university’s sporting and physical activity opportunities and 
facilities in this decision? 




Determinants of Physical Activity 
35 DPAQ  
(Taylor et al. 2013) 
For each statement please tick the most appropriate response for 
you: 
1. Strongly disagree 
2. Disagree a lot  
3. Disagree a little 
4. Neither agree or disagree 
5. Agree a little 
6. Agree a lot 
Taylor et al. 2013 
CFA: X2(472) = 
852.3, p<0.01, CFI = 
0.933, SRMR = 
0.105, RMSEA = 
0.042.  
1. I have NOT previously read information about the 
current nationally recommended PA guidelines. 
2. There is nowhere to do physical activity near me 




4. I do not feel confident when doing physical activity 7. Strongly agree  
For SASSI, the item 
with the highest 




R: ICC =0.49 - 0.91 
 
5. I don’t seem to have the skills to keep going in 
physical activity sessions 
6. I have many negative emotions which prevent me from 
doing physical activity 
7. I do not have anyone to do physical activity with  
8. I think physical activity will change my life for the 
better 
9. I tend to plan how my physical activity will happen 
(e.g. how to get there, kit needed etc) 
10. I always work around obstacles to physical activity; 
nothing really stops me 
11. I would be prepared to give up things I usually do in 
my leisure time for physical activity 
Volunteering 
Definition: The next questions are about sports volunteering (ie. sports voluntary work you have done without receiving any payment except to cover expenses including; 
organising or helping to run a sports event, campaigning/raising money/providing transport or driving/taking part in a sponsored event/coaching, tuition, mentoring, etc.) 
 
36* HE sport 
participation and 
satisfaction survey 






Don’t Know  
(Q. 38) 
Face Validity 
37 During the last 4 weeks, have you done any of the following 
activities on a voluntary basis without receiving any payment 
except to cover expenses? (Please EXCLUDE any time spent 
solely supporting your own family members.) 
Indicate number of hours per week for all that apply: 
 
At university  





Hours per week 
1. Coached an individual or team(s) in a sport or 
recreational physical activity 
  
2. Refereed, umpired, or officiated at a sports match or 
competition 
  
3. Performed an administrative or organisational role for 
a sports club, organisation or event 
  




5. Provided transport which helps children or adults take 
part in a sport (other than family members) 
  
6. Provided any other practical help for a sport or 
recreational physical activity, such as stewarding; 
helping with sports kit or equipment, or first aid, etc. 
  
7. Other (please specify)   
Coaching 
38* HE sport 
participation and 
satisfaction survey 
Thinking about the last 4 weeks, have you received formal 
coaching or instruction to improve your performance in any 
sport or recreational activities? (Do not include informal 





Don’t Know  
(Q. 40) 
Face Validity 
39 Thinking about the tuition you received from an instructor or 
coach, did you receive this... 
Tick all that apply 
At a health and fitness facility run by the university 
In a sports club which is linked to the university 
At a health and fitness facility not linked to the 
university 
Private/freelance instructor not linked to the 
university  
Don’t know  
Other (please specify) 
Sport and Physical Activity Participation 
40* HE sport 
participation and 
satisfaction survey – 
edited to include 
both in and outside 
university. 
Thinking about the last 4 weeks, did you do any sporting or 
recreational physical activity? 
I have not participated in any sport or physical 
activity either within or outside of my university 
(Q. 62.) 
Face Validity 
My participation was only through my university or 
on my university site (Q. 41) 
My participation was only through organisations 
and facilities not connected to my university (Q. 
51) 
My participation was both through university and 
non-university provision (Q. 41) 
41 - 
45 
Sport/Physical Activity in the past 4 weeks, I have participated 
in... (max. 5 activities)  
‘Inside University’ or ‘both’ responses to Q. 40 





1. Chose Activity List of 61 sports/activities  
2. Frequency per week 
 
1 – 3  
4 – 6  
7 – 9  
10 + 
3. Duration of session  Minutes 
4. Level of intensity Light  
Moderate 
Vigorous 
5. Standard Basic (recreational) 
Competitive (club level) 
Elite (regional or international) 
6. Place of participation  Inside university  
Outside University 
Both 
7. Member of university or external club University club member 
External club member 
Both 







– Sport and Physical 
Activity. 
Please rank the top 5 reasons you participate in sport/physical 
activity (1 = most important, 2 = next most important, etc.) 
To make new acquaintances  Face Validity 
To develop skills 
To have fun 
To improve physical performance 
Don’t Know 
To be with friends 
To improve self-esteem 
To control weight 
To improve health 
For the spirit of competition 
To counteract the effects of ageing  




To improve fitness 
To relax 
To improve your physical appearance 
To better integrate into society 
Other (please specify) 
47 Self-Assessment 
Review (adapted 
from the university 
environmental audit 
tool) 
For each of the items below please rate your satisfaction with 






Facilities and playing environment.   
People and staff organising sport and physical activity.   
Ease of participating in university sport and physical activity.   
Opportunities to get sufficient exercise and improve fitness.   
Opportunities to socialise and feel part of a group or team   
The coaching and instruction available in my sport and physical 
activity in university.  
  
The value for money I get from the university club 
membership/fees. 
  
The value for money I get from the charges for use of university 
sport and physical activity facilities and services. 
  
Overall satisfaction with sport/exercise provision.   
48* Hardie Murphy 




Since you have begun to study in university, have you taken up 
any new sports or physical activities?* 
Yes (Q. 49) No (Q. 50) Face Validity 
49 Please indicate the sports/physical activities (max. 5) you have 
taken up: 
 
1. Choose Activity  List of 61 activities/activities  
2. Place of participation Inside university 
Outside university 
Both 
50* What is the highest standard that you have achieved in a 
sport/physical activity in which you are currently participating? 
Basic (recreational) (Q. 71) 
Competitive (club level) (Q. 71) 
Elite (national, regional, international) (Q. 67) 
N/A (Q. 71) 
51 HE sport 
participation and 
You participate in sport and/or physical activity but not through 
your university. 
 
University sport/physical activity does not make me 








Please outline your top 3 reasons for not participating through 
your college/university. (1=most dominant reason; 2=next most 
dominant reason etc.) 
University sport/physical activity does not offer me 
the right social outlet 
Don’t Know 
It is not easy to get involved in university 
sport/physical activity 
Already involved in a club prior to coming to 
university 
University provision is more expensive 
University facilities are not to my satisfaction in 
terms of cleanliness  
It is not easy to make a booking to participate in 
sport/physical activity at my university 
It is not as convenient to go to university than to 
other local facilities in terms of balancing my other 
commitments such as work, family or study 
University sport/physical activity does not offer me 
the appropriate activities or opportunities 
University sport/physical activity does not offer me 
the right level of coaching 
University facilities are not to my satisfaction in 
terms of quality 
University sport/physical activity does not offer 
sport of an informal/non-competitive nature 
Other (please specify) 
52 HE sport 
participation and 
satisfaction survey 
What could your university do to encourage you to take up sport 
or physical activity at your university?  













Sport/Physical Activity in the past 4 weeks, I have participated 
in outside of university... (max. 5 activities)  
 
‘Outside University’ responses to Q.40 are 
diverted here. 
1. Chose Activity List of 61 sports  
2. Frequency per week 
 
1 – 3  
4 – 6  
7 – 9  
10 + 




4. Level of intensity Light  
Moderate 
Vigorous 
5. Standard Basic (recreational) 
Competitive (club level) 
Elite (regional or international) 
6. Participate with people  On your own  
With friends 
Both 
7. Member of university or external club University club member 






– Sport and Physical 
Activity. 
Please rank the top 5 reasons you participate in sport/physical 
activity (1 = most important, 2 = next most important, etc.) 
To make new acquaintances  Face Validity 
To develop skills 
To have fun 
To improve physical performance 
Don’t Know 
To be with friends 
To improve self-esteem 
To control weight 
To improve health 
For the spirit of competition 
To counteract the effects of ageing  
To meet people from other cultures 
To improve fitness 
To relax 
To improve your physical appearance 
To better integrate into society 
Other (please specify) 
59* Hardie Murphy 




Since you have begun to study in university, have you taken up 
any new sports or physical activities? 
Yes (Q. 60) No (Q.61) Face Validity 
60 Please indicate the sports/physical activities (max. 5) you have 
taken up: 
 




61 What is the highest standard that you have achieved in a 
sport/physical activity in which you are currently 
participating?* 
Basic (recreational) (Q. 71) 
Competitive (club level) (Q. 71) 
Elite (national, regional, international) (Q. 67) 
N/A (Q. 71) 
Non-participation 




62 Sport Northern 
Ireland (2010). 







Please rank the top 3 reasons why you have NOT done any 
sport or physical activity in the last 4 weeks. (1= most important 
reason; 2= next most important etc.) 
Disability Face Validity 
I don’t feel confident doing sport/physical activity  
Poor health 
I’m not good at sport/ physical activity 
Recent injury, illness, operation or medical reason 
Not enough opportunities for me in my local area 
I am tired during the week 
No main reason  
My friends don’t do sport/physical activity 
Not enough of the right opportunities for me at my 
university 
Family commitments 
I don’t have anyone to do physical activity with 
It’s too expensive  
I have no interest  
Lack of time due to work or study commitments 
Prefer to spend time doing other activities 
Other (please specify) 
63 Sport Northern 
Ireland (2010). 
Sport and Physical 
Activity Survey. 
 
Can you tell us how long ago you last participated in sport and / 
or physical activity or have you never participated? 
>4 weeks but < 6 months Face Validity 
>6 months but < one year 
>one year but < 5 years 
5 – 10 years 
11 – 15 years 







64 Please choose the statement most appropriate to you. Nothing could encourage me to participate in sports 
or physical activity. 
I could be encouraged to participate in sport or 
physical activity. 
65 Which of the following would encourage you to participate in 
more sport or physical activity in the future? (Alternatively, 
which of the following items would help you to be more 
active?) 
Please limit your response to 3 per column (i.e. 3 within 
university and 3 outside of university). 
Facilities nearer to home/work 
Better quality facilities 
Better opening hours 
Coach/mentor to help me 
Better information on facilities I could use 
Web or technology support 
Special programmes 
Support for my specific needs 
People to go with  
Improved transport/ access 
Help with childcare/crèche facilities 
Cheaper admission prices 
Other (please specify) 
66 From your answers above, what is the main item within each 
category that would encourage you to participate? 
Choose one main item per category: 
1.    Within university  
2. Outside university  
Elite Athlete Satisfaction 
‘Elite’ responses to Q.50 or Q.61 are diverted here. 
67* HE sport 
participation and 
satisfaction survey 
Are you an elite athlete in receipt of a scholarship/bursary from 
your institution? 
Yes (Q. 68) No (Q. 71) Face Validity 
68 Is this scholarship/bursary sufficient to cover 
training/competition expenses?  
Yes No 
69 In which sports do you participate as an elite athlete? (max. 3 
sports) 
List of 57 activities 
70 Please rate your satisfaction with the provision for elite athletes 









71 Morgan et al. 
(2008). Survey of 
Lifestyle, Attitudes 
& Nutrition in 
Ireland. 
 





How often do you have a drink containing alcohol? Never Face Validity 
Monthly or less 
2 – 4 times a month 
2 – 3 times a week 
4 or more times a week 
72 Do you now smoke every day, some days, or not at all? Every day 
Some days 
Not at all 
73 Have you ever taken non-prescribed/ recreational drugs? No  
Yes but stopped 
Yes and still do 
74 Milton et al. 2011 In the PAST 7 DAYS, on how many days have you done a total 
of 30 minutes or more of physical activity, which was enough to 
raise your breathing rate? 
(This may include sport, exercise, and brisk walking or cycling 
for recreation, or to get to and from places, but should not 
include housework or physical activity that may be part of your 
job.) 
0 – 7 days  Murphy et al. 2017 
V: r= 0.30 




75 Marshall et al. 2010 Please estimate how many minutes you spend sitting each day 
in the following situations: 
Weekday (minutes) Weekend (minutes) Marshall et al. 2010  
Weekday 
V: r= 0.21 - 0.74 
R: ICC= 0.62 - 0.86 
 
Weekend  
V: r= 0.13 - 0.64 





1. While attending lectures and classes    
2. While studying    
3. While travelling to and from places   
4. While at work   
5. While watching television   
6. While using a computer at home   
7. While using a smart phone/ tablet    
8. In your leisure time, not including television   
76 Morgan et al. 
(2008). Survey of 
Lifestyle, Attitudes 
& Nutrition in 
Ireland. 
How often do you eat convenience food (i.e. fast food or 
‘takeaways’: e.g. Chinese, Indian, pizza, burgers, chips) 
Daily Face Validity 
4 – 6 times a week  
1 – 3 times a week  





77  How often do you prepare food from fresh ingredients rather 
than pre-prepared food? 
Daily 
4 – 6 times a week  
1 – 3 times a week  
Less than once a week 
Never 
78 Hardie Murphy 





Do you think your body is…? Much too thin Face Validity 
 A bit too thin 
 About the right size 
 A bit too fat 
 Much too fat 
79 Sport Northern 
Ireland (2010). 
Sport and Physical 
Activity Survey. 






80 In general, how happy would you say you are? 
Please rate on a scale of 1 – 10, where 1 is “Extremely 
unhappy” and 10 is “Extremely happy”. 
1 – 10  
81 Mental Health Index 
(MHI-5) 
Ware et al. 1992 
How much of the time during the past 4 weeks have you… 
 
Options include: 
- All of the time  
- Most of the time 
- A good bit of the time 
- A little of the time 
- None of the time 
Houghton et al. 2010 
V: r = -0.65 - -0.71 
IC: α = 0.783 




1. Been a nervous person 
2. Felt so down in the dumps that nothing could cheer 
you up 
3. Felt calm and peaceful 
4. Felt downhearted and blue 
5. Been a happy person 
Demographics 
82 Foubert & Harmon 
(2013). Higher 
Education Authority 
Please estimate the gross (before tax) annual income of your 
family household. 
Indicate in € or £. 
Less than 20,000 Face Validity 
20,001 – 35,000  
35,001 – 50,000 






70,001 – 90,000  
>90,000 
Don’t Know 





What is the highest level of education your parent(s)/ 
guardian(s) have attained to date? 
Mother  Father Face Validity 
Some primary (not complete) 
Complete primary or equivalent 
GCE O level 
GCE A level 
Intermediate/Junior/ Group certificate  
Leaving certificate or equivalent 
Diploma/Certificate 
Primary degree 
Postgraduate/ Higher Degree 
Don’t Know 
Other (please specify) 
84 Are your parent(s) / guardian(s) currently employed? 











Do you work as well as study at university? Yes – Working full-time Face Validity 
Yes – Working part-time 
No (Skip next Q.) 
86 Please indicate the numbers of hours you work per week. Hours per week 





How tall are you? 
Use either centimetres or feet/inches. 
Height in Feet/Inches Face Validity 
Height in Centimetres  
88 What weight are you? 
Use either kilograms or stone/pounds 
Weight in stone/pounds 
Weights in kilograms 
89 Is the accommodation you live in during term time...? University halls of residence (on campus) 
University halls of residence (off campus) 
Rented privately  
Your family home 
Other (please specify) 
90 Please tick as appropriate… I spend most weekends (i.e. 3 per month) at my 




I spend about half my weekend at my university 
accommodation during term time. 
I usually go home at the weekends. 
91 N/A Are you married?  Yes No Face Validity 
92 N/A Do you have children? Yes No Face Validity 
93 N/A In which country were you born? Ireland – Republic Face Validity 
Ireland – Northern Ireland  
Other (please specify) 
94 N/A Which of these ethnic groups do you consider you belong to? White Face Validity  
Black 
Asian 
Mixed or multiple ethnic groups 
Other (please specify) 
End/Re-contact 
95 N/A Would you like to be contacted to possibly take part future 
physical activity and health measurements? 
Yes No N/A 
96 N/A Would you be interested in taking part in interviews/focus 
groups as part of this study? 
Yes  No N/A 
97 N/A To thank you for participating in this survey, we would like to 
offer you the chance to be included in a prize draw. 
Would you like to be included in the prize draw? 
Yes No N/A 
98 N/A If you answered yes to any of the questions above please enter 
your email and / or mobile number in the boxes provided. 
These details will only be used to contact you if you are selected 
as a potential participant for the physical activity and health 
measurements, the interview process or if you are a prize draw 
winner. 
Your details will not be used for any other purpose and will 
remain strictly confidential. 






Thank you for your participation in this survey. 
To submit your data please click the 'SUBMIT' button below. 
*= denotes a filter question, where responses determine the path to the following question. For these the following question can be seen in 




















B.5. Example quota request for Dublin City University  
Dear Champion, 
This is your quota for SASSI Student Survey: 
DCU   
SASSI Sample Quota 
Actual 
No. 
Sample Size FullTime Year 1 - 4     
 BSc in Computer Applications Year 1 60   
 BSc in Athletic Therapy and Training Year 1 25   
 BSc in Physical Education with Mathematics Year 1 35   
 BA in International Business and Languages Year 1 70   
 BSc Sport Science and Health Year 2 40   
 BA in Economics, Politics and Law Year 2 20   
 BEng Electronic Engineering Year 2 17   
 BSc Multimedia / Computer Applications Year 2 30   
 BSc Manufacturing with Business Studies (Bachelor Honours 
Degree) 44   
 BSc in Physical Education with Biology (Bachelor Honours Degree) 
Year 3 40   
 BSc Multimedia / Computer Applications Year 4 30   
 Bachelor of Business Studies Year 4 63   
   
Sample Size FullTime Yr 5-9 Quota 
Actual 
No. 
 MEng Electronic Systems Year 5 14   


















































Appendix C - University Environmental Audit Tool 














C.2. Participant Information Form  
Project Title:  The Student Activity and Sport Study Ireland (SASSI) 
I. Introduction to the study:   
For the purposes of the study, a partnership approach is being utilized.  The partners 
involved are: 
 Prof. Marie Murphy, University of Ulster Sports Academy,  
 Dr. Catherine Woods, Centre for Physical Activity and Health, Dublin City 
University 
 Dr. Ciaran MacDonncha, Centre for Preventive Medicine, University of Limerick 
Centre for Physical Activity and Health Research (CPAHR) 
 Dr. Niamh Murphy, Waterford Institute of Technology – Centre for Health 
Behaviour Research 
 Waterford IT will act as lead agents. 
Additionally, Prof. Alan Nevill (University of Wolverhampton) will take the lead role for 
all statistical analysis within the project and Kyle Ferguson (University of Ulster) will be 
responsible for logistics.  As a commitment to the importance of the project a suitably 
qualified Research Officer, Neal Byrne, has been employed on a full time basis, with the 
responsibility for travelling around to the other institutions and working with the SSI 
designated contact (institution champion) in each institution.  Directed by the 
management team (above) he will coordinate the data collection elements of the project. 
Student Sport Ireland (SSI) is the governing body for sport at third level education in 
Ireland. As part of the SSI strategic plan for 2012‐16, it has committed to: 
1. Increase the number of students who regularly participate in physical activity and 
sport, 
2. Improve the provision for sport and physical activity and 
3. Increase the contribution of third‐level to sport and physical activity development. 
In order to achieve these targets it is recognised that there is a need to establish data on 
the current situation across the sector, highlighting participation, opportunities and 
barriers, as well as creating better understanding of student attitudes and behaviours in 





The study will be broken into 3 phases: 
1. Situational Analysis 
2. Student Attitude and Behavioural Survey 
3. Physical Health Measures 
The purpose of this form is to seek consent for Phase 1 of the study (Situational Analysis). 
II. Purpose of the study: 
The overall aim of this research project is to investigate and assess the participation of 
third level students in sport and physical activity in Ireland and the factors and issues 
associated with that participation or non-participation. The research aims to generate 
reliable data highlighting attitudes of students to sport and physical activity, detailing how 
experience of sport and physical activity in 3rd level education impact on participation, 
providing recommendations for future development to achieve the bodies objectives.  
In order to provide SSI with an overview of how opportunities for sport and physical 
activity are delivered across the different institutions a situational analysis will be 
administered. A situational analysis involves the systematic collection and evaluation of 
data from various sources within an organisation, which informs 
 the provision and performance of an institution in a particular context and 
 the current and future needs of that institution. 
III. Location: 
The Situational Analysis will be administered online, therefore should be completed in 
your institution at a time most convenient to the participant. 
IV. Participant Requirements: 
You will be required to complete an online audit to gather data on a range of variables.  
In the context of the research objectives information on the following aspects will be 
gathered in relation to each institution, (based on a review of similar work from Scottish, 
CUSAI and SSI expected outcomes): 
 Local Context: e.g. institution designation; location; student numbers and profile 
(UG, PG, part-time, full-time, gender & age distribution); 
 Policies & Provision: e.g. designated health promotion and/or physical activity 




activity/exercise programme provision; sport programme and sport team 
structures; provision for all abilities; curricular accommodation for physical 
activity and sport; 
 Culture: e.g. perceived level of institutional support for both physical activity and 
sport promotion; actual sporting success; 
 Facilities & Structures: e.g. nature and extent of physical activity and sport 
facilities; clubs and societies structures; 
 Needs and Resource Assessment: e.g. description of current needs and resources 
to further promote physical activity and sport participation.   
 
If agreeable, you may be asked to contribute to a follow up interview aimed at enhancing 
the information submitted in the audit. 
V. Benefits of Participation: 
It is anticipated that the situational analysis will provide the following benefits and 
information for the third level institutions in Ireland: 
1. Provide an indication of overall provision regarding physical activity and sport 
for the institution 
2. Provide insights to how students (of all levels of participation) experience above 
provision in 3rd level institutions 
3. Provide a better understanding of factors affected retention and drop-out from 
sport and physical activity opportunities. 
4. Identify the strengths and weaknesses of the institution regarding provision 
5. Provide guidance for the further development of provision and policy formulation 
and refinement within the institution. 
6. Provide an audit of available facilities, number of registered clubs and enrollment 
numbers, paid and volunteer staffing for student sport and activities, recreational 
programming. 
7. Provide an audit tool/survey as a means of evaluating impact of policy 





Your confidentiality will be guarded at all times. No identifying information will be 
stored with the information submitted on the audit. The researchers will make all 
reasonable efforts to protect the information about your institution and your part in this 
study.  All information stored digitally will be password protected and hard copies will 
be securely locked away. The results of the study may be published and used in further 
studies, however, no identifying data or information will be published. 
VII. Participant Questions: 
If you have any questions about the study, please feel free to ask. 
VIII. Consent: 
I/We        /     (Print NAME(S))  
Consent to participate in this study.  Taking part in this study is my/our decision.  If I/we 
do agree to take part, I/we may withdraw at any point.  There will be no penalty for 
withdrawal before completion of the study.  
I/We have read and understood the information in this form.  The researchers have 
answered my questions and concerns, and I have a copy of this consent form. Therefore, 
I/We consent to take part in this research project entitled: The Student Activity and Sports 
Study Ireland (SASSI). 
 
Signature 1:       .  Title:     
 















Sport - An activity involving physical exertion and skill in which an individual or team 
is involved in organised competition against another or others. Sport is governed by a set 
of rules or customs, which serve to ensure fair competition, and allow consistent 




Physical Activity - Any bodily movement that results in energy expenditure. Physical 
activity in daily life results from occupational activities, sports activities (non-
competitive/recreational), physical conditioning, organised exercise sessions, active 
transport, or other activities. 
 
Section 1: Details of Person(s) Completing the Self-Assessment Review (SAR) 
 
Please provide details of the person(s) completing the SAR in the spaces provided 
below. 
Q1. Name of Institution:  
 
 
Q2. Details of Person(s) Completing SAR 
Name:      Name:      
Job Title:     Job Title:     
Section(s) Completing:    Section(s) Completing: 
   
Telephone (direct dial/ext.):   Telephone (direct dial/ext.):   
Email address:    Email address:    
 
Name:      Name:      
Job Title:     Job Title:     
Section(s) Completing:    Section(s) Completing: 
   
Telephone (direct dial/ext.):   Telephone (direct dial/ext.):   
Email address:    Email address:    
 




Job Title:     Job Title:     
Section(s) Completing:    Section(s) Completing: 
   
Telephone (direct dial/ext.):   Telephone (direct dial/ext.):   
Email address:    Email address:   
 
Section 2: Organisational Structure – Sport & Physical Activity 
 
Q1. Please outline the organisational structure related to sport and physical activity at 
your institution. One or more structures, which contain multiple levels of administration, 
may exist.  Please note definitions of sport and physical activity provided in introductory 
letter above and use the example below as guidance. 
 
Example: The following is provided for guidance only. Some colleges may have only two 
elements in their organisational structure others may have multiple elements of structure. 
 Organisational 
Structure 
 Who Does Lead Person 
Report to within 
Institution 
 Responsibilities.  




Department of Sport  Director of Finance  All aspects of sport and 
physical activity provision 
Structure 
2 
Sport and Recreation 
Service 
 Student Services 
Department/Officer 
 Provides facilities & 




Athletic or Sports 
Union or  Committee 
 President Student Union  Organisation, support 




Campus Company (e.g. 
Facility management) 
 Director of Finance 
Director of Sport 
 Co-Management of all services 




Sports Clubs  Clubs & Societies 
Officer 
 Organisation, support and 




Sports Centre of 
Excellence or Academy 
 Campus Management 
Director  
Senior Executive Sports 
Manager 
 Athletic support and services 





 Who Does Lead Person 
Report to within 
Institution 
 Responsibilities.  
Brief description of role of 
the structure. 
Structure 1      
Structure 2      
Structure 3      
Structure 4      
Structure 5      
Structure 6      
Structure 7      






Q2. Please indicate other structures/departments within your Institution which in 
partnership support the sport and physical activity provision for students e.g. 
Buildings/Estates, Health Service, Disability Service, Counselling Service, Careers 






 Brief description of 
nature/outcome of the 
partnership. 
Partner 1   Yes      No    
Partner 2   Yes      No    
Partner 3   Yes      No    
Partner 4   Yes      No    
Partner 5   Yes      No    
Partner 6   Yes      No    
Partner 7   Yes      No    
Partner 8   Yes      No    
Other   Yes      No    
Other   Yes      No    
Other   Yes      No    
 
Section 3 – Personnel 
 
Please use this section to outline the personnel associated with sport and physical 
activity provision within your institution (full time, part time and voluntary staff).  
Please use the same description of organisational structure related to sport and physical 
activity at your institution as presented in Section 2, Q1 above. 
 
Q1. Please list the job titles of all personnel currently employed in the provision of the 
sport and physical activity at your institution. Please include all personnel who contribute 
to provision, regardless of whether this is the main focus of their work. Please indicate 
number of full, part-time* and volunteer personnel. Additionally please indicate change 
in personnel numbers since 2009. See example below. 
 
*A part-time employee in Ireland is defined as "an employee whose normal hours of work 
are less than the normal hours of work of an employee who is a comparable employee in 
relation to him or her". A comparable employee means a full-time employee to whom a 
part-time employee compares himself/herself.  
 
Example: The following is provided for guidance only. Some colleges may have only two 





(Please list job titles 











    2009 2014 2009 2014 2014 
Structu
re 1 
Department of Sport Director of Sport 1 1    
  Administrative staff 2 2 0 1  
  Secretary 1 1 1 0  
        






Sport &  Recreation 
Service 
Student Services Officer 1 1 1 1  
  Sports Development 
Officer 
1 2   3 
  Accounts Manager 1 1    
  Deputy/Duty Mangers, 2 3 2 1  
  Administrative staff, 2 3 1 2  
  Operational Staff, 3 4 4 5  
  Maintenance staff 1 2    
Structu
re 3 
Athletic or Sports 
Union or  Committee 
President Student 
Union 
1 1    
  Clubs & Societies 
Officer 
3 4    
  Sports Development 
officers 
3 3   5 









1 1    
  Accounts Manager, 1 1 0 1  
  Marketing Manager, 1 1    
  Administrative staff 1 2 0 1  
        
Structu
re 5 
Sports Clubs Chairperson, Secretary 
(each sport club) 
    28 
        
        
        
        
Structu
re 6 





0 1    
  Coaches, 0 2    
  Exercise Physiologist, 0 1    
  Physiotherapist,   0 1  
  Administrative staff, 0 1 0 1  






(Please list job titles 











   2009 2014 2009 2014 2014 
Structure 1        
        
        
        
        
Structure 2        
        
        
        
        
        




        
        
        
        
        
Structure 4        
        
        
        
        
        
Structure 5        
        
        
        
        
        
Structure 6        
        
        
        
        





Q2. Please indicate training and recognition available to student volunteers only who 
support sport and physical activity provision at your institution. Please note example in 



















Yes      No  Level 1 
accreditation by 
NGB of sport 






Yes      No  Leadership 
Development 
Yes      No  Leadership Cert 
 Yes      No   Yes      No   
 Yes      No   Yes      No   
 Yes      No   Yes      No   
 Yes      No   Yes      No   
 Yes      No   Yes      No   
 Yes      No   Yes      No   
 Yes      No   Yes      No   
 Yes      No   Yes      No   





Section 4 – Facilities Provision 
 
Please use this section to outline the extent of facility provision and access within your 
institution.  Please be as accurate as possible when providing details regarding extent of 
facility provision. Please complete a copy of Question 1 as required for each location 
(e.g. campus, named facility) so that all sport and physical activity facilities that you 
have access to are described, state location name below: 
 
Location name:  
 
 
Q1. Which of the following indoor and outdoor facilities do you have at this location? 
Please tick each facility you own / hire and outline the number of courts, pitches, 
dimensions etc. in the box provided.  
Please indicate whether there is provision for participation by individuals with 
disabilities. 
 
Indoor Provision Tick 
if.... 
Tick if…. Please Provide Details Access for 
Individuals with a 
Disability  
  Swimming Pool(s) Yes      
No   
   Owned 
   Hired 
25m 33m 50m 
 Yes     No 
Sports hall(s) Yes      
No   
 Owned 
 Hired 
No. of badminton courts 
 Yes     No 
Squash courts Yes      
No   
 Owned 
 Hired 
No. of courts 
 Yes     No 
Handball Courts Yes      
No   
 Owned 
 Hired 
No. of courts 
 Yes     No 
Fitness suite (CV 
equipment, Machine 
weights) 
Yes      
No   
 Owned 
 Hired 
No. of stations 
 Yes     No 
Free weights room Yes      
No   
 Owned 
 Hired 
No. of metres² 
 Yes     No 
Dance / fitness studio Yes      
No   
 Owned 
 Hired 
No. of metres² 
 Yes     No 
Climbing Wall Yes      




 Yes     No 




Tick if.... Please provide details  
 Yes      
No   
 Owned 
 Hired 
  Yes     No 
 Yes      
No   
 Owned 
 Hired 
  Yes     No 
 Yes      
No   
 Owned 
 Hired 
  Yes     No 
Outdoor Provision Tick 
if.... 





  Track & Field Yes      
No   
   Owned 
   Hired 
  Floodlit 
 
 
Type of Facilities 
 Yes     No 
Grass Pitch GAA Yes      




No of Pitches 
 Yes     No 
Grass Pitch Soccer Yes      




No of Pitches 
 Yes     No 
Grass Pitch Rugby Yes      




No of Pitches 
 Yes     No 
Synthetic Pitch GAA Yes      




No. of Pitches 
 Yes     No 
Synthetic Pitch Soccer Yes      




No. of Pitches 
 Yes     No 
 Synthetic Pitch 
Rugby 
Yes      




No. of Pitches 
 Yes     No 
Tennis Courts Yes      








 Yes     No 
Access to Walking & 
Cycling Trails (off 
road) 
Yes      




No of Km’s 
 Yes     No 
Rowing Facilities Yes      




Type of Facilities 
 Yes     No 
Sailing Facilities Yes      




Type of Facilities 
 Yes     No 
Other outdoor facility 
(Please Specify) 
  Please provide details  
 Yes      





 Yes     No 
 Yes      





 Yes     No 
 Yes      












Section 5 – Funding for Sport & Physical Activity 
 
 
Please use this section to outline the details of past, current and planned investment on 
sport and physical activity within your institution, in addition please highlight any fees 
and charges that apply to students for sport and physical activity participation. 
 
Q1. Capital Investment - Please outline as accurately as possible the Investment in 
indoor and outdoor sport and physical activity facilities by institutional or by private or 
public sources (cost of purchase/development/refurbishment). Please state whether Euros 

















Facilities Indoor      
Facilities Outdoor      
 
Q2. Current Investment - Please outline as accurately as possible the non-capital 
investment in sport and physical activity (PA) provision by your institution in the past 5 
years. (Please try to allocate spending under the headings provided and incorporate as 
appropriate all current spending e.g.  Personnel costs, equipment, capitation or grant 












Facility Hire      
Sports Clubs  (Representative Sport)      
Sports Clubs (PA, Recreational Sport)      
Non-Club Sport (PA, Recreational)      
Exercise and Fitness Programmes 
(PA) 
     
Active Commuting Programmes (PA)      





Sports Club Capitation Grant - Does your institution provide annual funding 
(Capitation or Grant) for Sports Club activity? 
Yes   Go 
to 
Q3b. 




Q3b. If yes, please consider the scenarios below of how the annual capitation/grant is 
distributed and indicate the scenario which best fits your institution. 
 
Scenario of Distribution to Sports Clubs   Please  




Through a Students Union, Athletic Union or Committee with an input by Sports 
Department/Sport and Recreation Service/Sports Management. 
 
Through an Athletic Union or Committee which reports to a Sports Department/ 
Sport and Recreation Service/Sports Management. 
 
Through a Sports Department/ Sport and Recreation Service/Sports Management.  








Q4. Please indicate the fees and charges that apply to a) support the provision of sport 
and physical activity opportunities for students and b) are directly charged to access sport 
and physical activity opportunities. 
 
Type of Levy/Fee Tick if Levy/Fee 
applies 
 Amount of Levy/Fee 
(€/£). 
Compulsory Levy/Fee, all students at registration 
in addition to normal registration Levy/Fee 
Yes      No  
 
Annual Membership (Access to facilities charge) Yes      No   
Type of Charge Tick if Charge 
Applies 
 Amount of Charge 
(€/£). 
Entrance Charge/session or visit to facilities Yes      No   
Recreation Programme Charge. (Organised 
Class/Event) 
Yes      No  
 
Exercise Class Charge Yes      No  
 
Group Booking Charge (Casual Recreation, Indoor 
/ Outdoor) 
Yes      No  
 
Club Session Charges (Indoor or Outdoor) Yes      No   
Other (Please Specify) Yes      No  
 
 Yes      No   
 
Section 6 – Student Participation Provision 
 
In this section, please outline the opportunities in your institution for student 
participation in sports clubs, non-club sport, and exercise or fitness activities. 
 
Q1. Please state total number of student sports clubs within the institution (please exclude 
clubs where there is no physical activity e.g. chess, gaming etc.)?  
 





Q2. For each of the sports listed in table below, please indicate the following: 
 Participation of male only, female only or both 
 Provision for individuals with disabilities  
 If there is a development officer 
 The level (s) in which students currently participate in these sports (Select all 
levels that apply A-F, see definitions below) 
 
Please use definitions below for additional guidance (ref columns A-G), also note 
example in first row: 
 
A. Participation: recreational and self-development, where the club provides ongoing and 
regular training for those who may wish to progress through a grading process or just 
want to play the sport on a casual basis rather than a competitive basis. 
B.  Inter-institutional: where a club competes in Inter-College, Intervarsity or University 
Championship competition. 
C. Local/County / Provincial Comp.: where a club competes in non-University 
competitions / open competitions organised by the respective sport’s National Governing 
Body on a county or regional basis. 
D. National Comp: where a club competes in non-University competitions / open 
competitions organised by the respective sport’s National Governing Body on a national 
basis. 
E. Intl. Student Comp: where a club or club members compete in international student 
competitions recognised by F.I.S.U. (International University Sports Federation) or 
E.U.S.A. (European University Sports Federation).  Clubs and club members usually 
qualify or are selected to represent either College/University or Ireland in these events. 
Indicate team and/or Individual. 
F. Intl. Comp: where a club or club members compete in international competitions 
organised by the European or World Governing Body of the respective sport or event. 
Clubs and club members usually qualify or are selected to represent either 










































































































































































































Example  M   F  Y   N  Y   N     Team  Team 
Aikido  M   F  Y   N  Y   N       
Archery  M   F  Y   N  Y   N       
Athletics  M   F  Y   N  Y   N       
Badminton  M   F  Y   N  Y   N       
Basketball  M   F  Y   N  Y   N       
Billiards & 
Snooker 
 M   F  Y   N  Y   N       
Boxing  M   F  Y   N  Y   N       
Canoeing  M   F  Y   N  Y   N       



















































































































































































Martial Arts   
 M   F  Y   N  Y   N        
Cricket  M   F  Y   N  Y   N       
Cycling  M   F  Y   N  Y   N       
Darts  M   F  Y   N  Y   N       
Equestrian  M   F  Y   N  Y   N       
Soccer (11-a-
side) 
 M   F  Y   N  Y   N       
Soccer  (5-a-
side) 
 M   F  Y   N  Y   N       
Gaelic Football  M   F  Y   N  Y   N       
Hurling  M   F  Y   N  Y   N       
Camogie  M   F  Y   N  Y   N       
Golf  M   F  Y   N  Y   N       
Gymnastics  M   F  Y   N  Y   N       
Handball  M   F  Y   N  Y   N       




Hockey  M   F  Y   N  Y   N       
Judo  M   F  Y   N  Y   N       
Karate  M   F  Y   N  Y   N       
Korfball  M   F  Y   N  Y   N       
Tennis  M   F  Y   N  Y   N       
Motor Cycling  M   F  Y   N  Y   N       
Motor Sports  M   F  Y   N  Y   N       
Mountaineering  M   F  Y   N  Y   N       
Netball  M   F  Y   N  Y   N       
Pool  M   F  Y   N  Y   N       
Tennis  M   F  Y   N  Y   N       
Rounders  M   F  Y   N  Y   N       
Rowing  M   F  Y   N  Y   N       
Rugby League  M   F  Y   N  Y   N       
Rugby Union  M   F  Y   N  Y   N       
Sailing  M   F  Y   N  Y   N       
Snooker  M   F  Y   N  Y   N       
Softball  M   F  Y   N  Y   N       
Squash  M   F  Y   N  Y   N       
Sub-aqua  M   F  Y   N  Y   N       
Surfing  M   F  Y   N  Y   N       
Swimming  M   F  Y   N  Y   N       
Table Tennis  M   F  Y   N  Y   N       



















































































































































































Tae Kwon do  M   F  Y   N  Y   N       
Trampolining  M   F  Y   N  Y   N       
Triathlon  M   F  Y   N  Y   N       
Tug of War  M   F  Y   N  Y   N       
Ultimate 
Frisbee 
 M   F  Y   N  Y   N       
Volleyball  M   F  Y   N  Y   N       
Walking  M   F  Y   N  Y   N       




Weightlifting  M   F  Y   N  Y   N       
Windsurfing   M   F  Y   N  Y   N       
Please list sports/physical activities not included above 
 
 
  M   F  Y   N  Y   N       
  M   F  Y   N  Y   N       
  M   F  Y   N  Y   N       
  M   F  Y   N  Y   N       
  M   F  Y   N  Y   N       
  M   F  Y   N  Y   N       
  M   F  Y   N  Y   N       
  M   F  Y   N  Y   N       
  M   F  Y   N  Y   N       
  M   F  Y   N  Y   N       
Q3. For each of the sports listed in table below, please indicate the following: 
 
 Sports Club Category (Select one category only i.e. the primary focus of club)* 
 Number of students (Male & Female), hours activity in ONE Week Mid-Spring 
Semester 
 Aspects of staffing and support 
 Fees/Grants/Expenditure 
 
* Regarding Club Categorisation, please use definition below for guidance, also note 
example in first row: 
 
Category 1: A recreational and self-development focus where the club provides ongoing 
and regular training for those who may wish to progress through a coaching or learning 
process or just want to play the sport on a casual  rather than a competitive basis, and 
there is a strong social focus. 
Category 2: A sport where the main focus of club activity is on the training of club 
members to attain specific grades or achievement levels rather than competitive activity 
e.g. Martial Arts, Sub-Aqua, Mountaineering. 
Category 3: A sport which provides a strong competition basis (generally at a level less 
than national), with emphasis in many cases on inter-college or intervarsity competition, 
club may also have a strong recreational and social basis. 
Category 4: A minority competitive sport which competes at or close to top national level 
(Fencing, Handball). 
Category 5: A majority competitive sport in which the relevant College/University 



































































































































































































































Example 2 M  15    F 
10 
5 5 1 €30 €1,500 €3,000 
Aikido  M           F       
Archery  M           F       
Athletics  M           F       
Badminton  M           F       
Basketball  M           F       
Billiards & 
Snooker 
 M           F       
Boxing  M           F       
Canoeing  M           F       
Chinese Martial 
Arts   
 M           F       
Cricket  M           F       
Cycling  M           F       
Darts  M           F       
Equestrian  M           F       
Soccer (11-a-
side) 
 M           F       
Soccer  (5-a-
side) 
 M           F       
Gaelic Football  M           F       
Hurling  M           F       
Camogie  M           F       
Golf  M           F       
Gymnastics  M           F       

























































































































































































































Hill Walking  M           F       
Hockey  M           F       
Judo  M           F       
Karate  M           F       
Korfball  M           F       
Tennis  M           F       
Motor Cycling  M           F       
Motor Sports  M           F       
Mountaineering  M           F       
Netball  M           F       
Pool  M           F       
Tennis  M           F       
Rounders  M           F       
Rowing  M           F       
Rugby League  M           F       
Rugby Union  M           F       
Sailing  M           F       
Snooker  M           F       
Softball  M           F       
Squash  M           F       
Sub-aqua  M           F       
Surfing  M           F       
Swimming  M           F       
Table Tennis  M           F       
Tae Kwon do  M           F       
Trampolining  M           F       
Triathlon  M           F       
Tug of War  M           F       
Ultimate 
Frisbee 
 M           F       
Volleyball  M           F       
Walking  M           F       
Water Polo  M           F       
Weightlifting  M           F       
Windsurfing   M           F       
Please list sports/physical activities not included above 
 
         
         




Q4. If a recent (within last 5 years) published report of student sport club structure, 
activities and details exists are you in a position to email this to the Research 
Officer for the SASSI project  
or 
Alternatively can you provide a website address for the above information 
 
 I will email published information to Research Officer Yes    
No     
 Insert web link here:  
 
Q5. For all Sports Clubs in your institution, which of the following statements best 
describes the relationship between the Sports Clubs and the College/Sports 
Department/Sport and Recreation Service/Sports Management? Please tick one option 
only.  If clubs exist which do not fit with the description you have selected for all sports 
clubs, please insert the club/s name/s opposite a more appropriate description in the 
“Exception” column.   
 
 






1. Sports Club Officers plan and organise club affairs largely independently 
of the Sports Department/Sport and Recreation Service/Sports Management. 
 
 
2. Sports Club Officers and the Sports Department/Sport and Recreation 
Service/Sports Management jointly plan and organise club affairs. 
 
 
3. Sports Department/Sport and Recreation Service/Sports Management 
plan and organise the Sports Club. 
 
 
4. Sports Club is planned/organised mainly by a Club Development Officer 
or Club Coach, who liaises with and reports to the Sports Department/Sport 
and Recreation Service/Sports Management. 
 
 
5. Sports Club is planned/organised mainly by a Club Development Officer 
or Club Coach, who does not report to the Sports Department/Sport and 





Q6. Exercise & Fitness Sessions: Please provide participation information for males 
and females in the following exercise and fitness sessions during ONE Week in Mid-
Spring Semester 
Sessions Number of male student 
participants during ONE 
Week in Mid-Spring 
Semester 
Number of female student 
participants during ONE 
Week in Mid-Spring 
Semester  
Exercise to Music (including spin)   
Exercise - Circuit training   
Exercise - Weight Training   




Other  (Please Specify)   
 
Q7. Other Physical Activity Opportunities (e.g. non-sport club, group physical activity, 
recreational sport) organised by Sports Department/Sport and Recreation Service or 
Sports Clubs in 2013. Please provide in the table below details regarding this type of 
activity, broad categorisation*, participation numbers and whether the activity is a once-
off event or is ongoing. See example provided 
 
* Regarding Physical Activity Categorisation please use the following for guidance:  1. 
Beginner Instruction, 2. Sport/PA for all, 3. League Competition, 4. Tournament, 5. 










































































































Example  - 
Campus 10k Run 
In    Out 
 
2 M   200   F 
250 





In    Out 
 
3 M   45      F 
45 
2hrs 0 a)  b) Basket 
Ball 
Club 
 In    Out 
 
 M               F   a)  b)  
 In    Out 
 
 M               F   a)  b)  
 In    Out 
 
 M               F   a)  b)  
 In    Out 
 
 M               F   a)  b)  
 In    Out 
 
 M               F   a)  b)  
 
 
Q8. If published details are available on programmes organized in this way e.g. 
list of events, tournaments, leagues, etc. are you in a position to email this to 
the Research Officer for the SASSI project  
or 
Alternatively can you provide a website address for the above information 
 
 
I will email published information to Research Officer Yes   
No    





Q9. Non-Club Sport booking of facilities by individuals or groups for recreational usage 
during ONE Week in Mid-Spring Semester. Please provide details regarding this nature 
of activity in the table below. 
Activity (please list) 
 
Indoor or Outdoor No. of participants 
during ONE Week in 







 In    Out  M                F   
 In    Out  M                F   
 In    Out  M                F   
 In    Out  M                F   
 In    Out  M                F   
 In    Out  M                F   
Q10
a. 
Is there automatic access to sport and physical activity facilities by all 
registered students? 
Yes   Go to 
Q10b. 






If Yes, what % of registered students activate their membership by using 









Is there a voluntary charge for membership of facilities? 
 
Yes   Go to 
Q11b 












Q12. Which of the following methods are used to publicise sporting opportunities for 
students?                            
Please tick all that apply Used by the University Used by Sports Clubs 
Posters in sports facilities   
Posters in other university leisure 
locations 
  
Posters in other university locations   
Leaflets in sports facilities   
Leaflets distributed to all students   
Fresher’s packs   




Internet / external website   
Student media (newspaper, radio etc.)   
Facebook   
Twitter   
Other (Please Specify)   
   
   





Section 7 – High Performance Programmes/Athletes 
 
High performance / Elite performers are defined as students currently competing at 
National and/or International standard at either senior or junior levels. Please note this 
section refers to current student athletes attending your institution only. 
 
Q1. Which National Governing Bodies (NGB) do you work with in terms of 
providing support* to high performance/elite student athletes? Please list all  
 
*Support refers to access to facilities, medical support, sport science 
support, etc. 









Which of the following organisations do you work with in terms of 
providing support* to high performance/elite student athletes? *Support 
refers to access to access to facilities, medical support, sport science 
support, etc. 
 
 Tick all that 
apply 
Irish Sports Council 
  
Irish Institute of Sport  
  
Sport Northern Ireland 
  












Q2b. Do you have any partnership/link with an external club, which provides 
opportunities for students to participate in that sport at national level competition? 
 
Sport Male            Female Brief Description of Relationship 
                          
                          
                          
                          




                          
                          
Q3a. Are sports scholarship/bursaries made available by your institution to 
students athletes?        
Yes          Go to 
Q3b 
  No   Go to 
Q10 
 
Q3b. Please indicate nature of scholarships awarded.  
 
 Please  
Yes, International Standard   
Yes, National Standard   
Yes, for other Sports (Please Specify)    
  
  




Q4.  How many sports scholarships/bursaries were offered to male and female 
students each year for the last five years? Please indicate total investment 
each year.  
Year Males  
No. of Scholarships 




2009    
2010    
2011    
2012    
2013    
 
Q5. In what sports are scholarships/bursaries offered to students and does the institution 
specifically, target these sports for offers of scholarships? 





               
 Yes   No 
                 Yes   No 
                 Yes   No 
                 Yes   No 








Q6. What were the minimum and maximum values of sports 
scholarships/bursaries available per student in 2013 (please exclude the 
value of ‘in-kind’ benefits from these ranges)? 




What type of ‘in-kind’ contributions are available to student athletes 
who receive a scholarship/bursary. Please tick all that apply 
  





Sports Science   
Physical Conditioning Support   
Physiotherapy   
Nutrition   
Lifestyle management   
Education Modules   
Financial Support   
Flexible Academic Cycle   
Additional academic course related tuition  




Q8. What is the approximate minimum and maximum values of ‘in kind’ 
contributions per talented athlete on scholarship/bursary per year?  
 
Minimum €/£ Maximum €/£ 
 
Q9. Does the institution allow scholarship athletes access to programmes with reduced 
academic requirements (CAO Points or A Level Grades)?     
  Yes      No 
 
If Yes, how is this decided? Tick all that 
apply 
Interview  
Interview plus assessment of sporting achievement  
Sporting achievement only  





Q10. Does the institution actively recruit student athletes?  Yes     No 
          If yes, please use the tick boxes below to indicate the method of recruiting 
athletes. 
 
Method Tick all that apply 
Via schools  
Via clubs  
Via organised talent identification sessions  
References and sporting achievements  
National Governing Body links  




Q11. Please indicate the rank-order of importance of sources of Funding of Sports 
Scholarships. 
          Please indicate if funds are not gained from suggested source. 
 
Funding Source Rank Importance Not a Source of Funding 
Please  
Institutional Funding   
Corporate Sponsorship   
Donations   
Fund Raising   
NGB Grants   
Other (Please Specify)   
   





Section 8 – Institutional Ethos & Prioritisation for Sport & Physical Activity 
(please note this section should be completed independently by each person 
involved in the SAR) 
 
Based on your responses within this SAR please offer your opinion on the ethos and 
prioritisation for Sport & Physical Activity within your institution, indicating whether 
Sports and/or Physical Activity participation is prioritised positively within your 
institution. All 10 point scales below should be perceived as a percentage scale, 




How much importance do you feel is placed on participation in and 
promotion of (a) sport and (b) physical activity as a strategic priority by the 
institution as a whole?  
 
Please indicate below on a scale of 0 to 10, where 0 means not at all important 
and 10 means that it is of the highest importance.  
 
Please keep the distinct definitions of sport and physical activity in mind : 
(a) Sport - An activity involving physical exertion and skill in which an 
individual or team is involved in organised competition against another or 
others. Sport is governed by a set of rules or customs, which serve to ensure 
fair competition, and allow consistent adjudication of the winner. Training and 
preparation for competition is also an aspect of Sport. 
(b) Physical Activity - any bodily movement that results in energy expenditure. 
Physical activity in daily life results from occupational activities, sports 
activities (non-competitive / recreational), physical conditioning, organised 
exercise sessions, active transport, or other activities. 
 


































































Q2. Please indicate the degree of impact you believe that the factors listed 
below have on the prioritisation of (a) sport and (b) physical activity in 
your institution (where 0 means no impact and 10 means highest impact).  
 
1 Cost of providing participation opportunities and facilities 
















































2 Attracting Students 
















































3 Health Benefits for Students 
















































4 Strengthening relationships with external bodies such as Local 
Authorities and NGBs 
















































5 Positive influence on student academic performance 
















































6 Generating revenue for institution 
















































7 Raising the profile of the institution 




















































Q3. Has the importance of (a) sport and (b) physical activity as a strategic priority in the 
institution increased, decreased or remained the same over the last 3 years? 
 
(a) Sport - Please tick (b) Physical Activity - Please tick 
Increased 
 
 1 Increased  1 
Decreased  2 Decreased  2 
Remained the same  3 Remained the Same  3 
Don’t know  4 Don’t know  4 
 
Q4a. Are strategic priorities for (a) sport and (b) physical activity identified by your 
institution? 
 
(a) Sport - Please tick  (b) Physical activity - Please tick   
Yes   Go to 
Q4b 
Yes          Go to 
Q4b 
No    Go to 
Q4c 





If a published statement of strategic priorities for (a) sport and (b) physical 
activity exists are you in a position to email this to the Research Officer for 
the SASSI project 
or 
Alternatively can you provide a website address for the statement of priorities 
or 
Briefly state strategic priorities in space provided below e.g. targets for 
participation in sport and PA, success in inter-varsity competitions, additional 
facilities, etc. 
 
 I will email published statement to Research Officer Yes   No    
 Insert web link here:  
 




















If published/recorded details are available on the levels of participation in sport 
and/or physical activity are you in a position to email these findings to the 
Research Officer for the SASSI project  
or 
Alternatively can you provide a website address for the above information 
 
 
I will email published/recorded information to Research Officer                                Yes   
No   
 Insert web link here: 
Q5. Can you please consider the following aspects of sport and physical activity 
provision for students within your institution?  Please rate the quality of 
provision, where 0 means no provision and 10 means excellent provision quality 
on the scale below.  This scale should be perceived as a % scale, progressing 
towards 100% provision quality.  
 
Please keep the distinct definitions of sport and physical activity in mind: 
(a) Sport - An activity involving physical exertion and skill in which an 
individual or team is involved in organised competition against another or others. 
Sport is governed by a set of rules or customs, which serve to ensure fair 
competition, and allow consistent adjudication of the winner. Training and 
preparation for competition is also an aspect of Sport. 
(b) Physical Activity - Any bodily movement that results in energy expenditure. 
Physical activity in daily life results from occupational activities, sports activities 
(non-competitive / recreational), physical conditioning, organised exercise 
sessions, active transport, or other activities. 
                                                                      































Sport 0 1 2 3 4 5 6 7 8 9 10 
Indoor Sport            
Outdoor Sport            
Sport Clubs for Males            
Sport Clubs for Females            
Range of Sport Competitions            
Non-Competitive Sports Clubs            
Sport for individuals with disabilities            
Overall Rating of Sport Provision            
Physical Activity 0 1 2 3 4 5 6 7 8 9 10 
Individual Exercise & Fitness Opportunities             
Group Exercise & Fitness Opportunities            
Facilities that Support Active & Safe 
Commuting for Students 
           
Physical Activity for individuals with 
disabilities 
           
Overall Rating of Physical Activity Provision            
Other Aspects of Provision 0 1 2 3 4 5 6 7 8 9 10 
Funding for Sport & Physical Activity            
Indoor Facilities for Sport & Physical 
Activity 




Outdoor Facilities for Sport & Physical 
Activity 
           
Institutional Support for Sport &  PA            
Staffing for Sport & Physical Activity            
Other Issues Please state            
            
            
            
 
Thank you for taking the time to complete this self-assessment review. 
All information provided will be treated with the strictest of confidence. 



























C.4. Key Performance Indicator Calculations 
 
KPI Relevant question from Environmental Audit Tool, provision 
score computations and recoding 
Organisational 
Structures 
Section 2 - Q1 and Q2; Number of structures and partnerships reported. Total 
provision score: sum of number of organisational structures (Q1) and internal 
partnerships (Q2). 
Number of Full-time 
and Part-time staff 
and volunteers (past 
year) 
Section 3 – Q1; Total number of full time, part time and volunteers report under 
each organisational structure. 
Total provision score: Number of full-time staff reported (Weighted x1) + part-
time staff (Weighted x0.5) + volunteers (Weighted x0.2). The weighting 
coefficients represented probable resource implications for the institution (i.e. 
full-time staff greatest resource implication etc.).  
Indoor facilities 
represented as m2 
provision accessible 
at primary location 
and all other owned 
facilities. 
Section 4 – Q1; Number of courts/swimming pools and associated dimensions 
– only facilities owned or hired at primary location and owned at other 
locations.  
Total provision score: m2 total score was calculated based on specific 
information provided by respondent or the following national and 
international recognised dimensions for the relevant facility. 
Swimming Pool (Weighted x 2):  50m = 1250m2 (50X25m), 33m = 495m2 
(33 X 15m), 25m = 375m2 (25x15m), 20m = 200m2 (20 x 10m), 18m = 
180m2 (18 x 10m). 
Sports Hall (no. of Badminton Courts): Badminton Court = 124.74m2 (15.4 x 
8.1m) 
Squash Court = 62.4m2 (9.75 x 6.4m). Handball Court = 167.2m2 (18.29 x 
9.14m) 
Fitness Suite: Each Station = 5m2 (2.5 x 2m). Weights Room, Dance/Fitness 
Studio, Climbing Wall = m2 provided by respondent. 
Outdoor facilities 
represented as m2 
provision accessible 
at primary location 
and all other owned 
facilities. 
Section 4 – Q1; Number of pitches, nature of facility and associated 
dimensions, only facilities owned or hired at primary location and owned at 
other locations.  
Total provision score: m2 total score was calculated based on specific 
information provided by respondent or the following national and 




Track & Field: 400m Track & Field = 16,373m2 (177 x 92.5m), Sprint Track – 
Distance x No of Lanes, Throwing Area = 5000m2 (100x50m). GAA Pitch 
(Grass & Synthetic) = 10,400m2 (130x80m). Soccer Pitch (Grass & 
Synthetic) = 6,500m2 (100 x 65m), Synthetic 5-a-side – 1,750m2 (50 x 35m). 
Rugby (Grass & Synthetic) = 8,400m2 (120 x 70). Tennis Court = 312m2 (26 
x 12m). Trails = Distance in km. 
Capital Investment in 
Indoor and Outdoor 
facilities (Total since 
1995). 
Section 5 – Q1; 14 possible investment ranges could be selected. Mid-points 
of the ranges were used to indicate investment made with the exception of the 
first and last range where the maximum value was used.  
Total provision score: Total indoor and outdoor capital investment made since 
1995 
Total Current 
Investment (past 5 
years) 
Section 5 – Q2; 14 possible investment ranges could be selected. Mid-points 
of the ranges were used to indicate investment made with the exception of the 
first and last range where the maximum value was used. 
Total provision score: Combined score of total investment for the past 5 years 
across: 1) facility hire; 2) representative sports clubs; 3) physical activity, 
recreational sport clubs; 4) Non-Club Sport; 5) Exercise and fitness 
programmes and 6) active commuting programmes. 
Sport Clubs 
Participation – 
Number of sports 
clubs and total 
student numbers 
participating. 
Section 6 – Q1; Total number of sports clubs reported. Total provision score: 
Number of clubs reported. 
Section 6 – Q3; Number of male and female students participating in specific 
sport club during one Week Mid-Spring Semester. Respondents were asked to 
select a specific range which best represented male and female participation, 
the mid-point of each range was then used to represent the number of 
participants in each club. The minimum was 0 and the max was 500. Total 
provision score: Number of participants reported across all clubs. 
Exercise & Fitness 
Participation – Total 
student numbers 
participating. 
Section 6 – Q6; Number of male and female students participating in a range 
of exercise and fitness opportunities during one Week Mid-Spring Semester. 
Respondents were asked to select a specific range which best represented male 
and female participation, the mid-point of each range was then used to 
represent the number of participants in each club. The minimum was 0 and the 







Quality of Provision 
for both Sport and 
PA 
Section 8 – Q1a and Q5. Perception of quality of provision for both sport and 
PA. The total of scores (1-10) allocated to 14 different questions constituting 
the sport perception score and the total of 11 questions constituting the PA 
score. Targeted questions were: 1) strategic importance allocated to sport/ PA 
(Q1a); 2) For Sport only - perceived quality of provision for indoor/outdoor 
sport, sport club provision, range of sport competitions, non-competitive sports, 
provision for individuals with a disability and overall rating for sport provision 
(Q5); 3) For PA only -  individual and group PA opportunities, active 
commuting opportunities, provision for individuals with a disability and overall 
rating for PA provision (Q5); and 4) Provision for both sport and PA regarding 
funding, facilities, staffing and perceived institutional support (Q5). The total 
score was then calculated as a percentage of the possible max score for sport, 
which was 140 and for PA was 110. This value represented the institution score 
























Appendix D - Student Activity and Sport Study Ireland (SASSI): an online survey 
and university environmental audit tool for assessing the role of personal, 
behavioural and environmental factors for students’ physical activity. 
Abstract  
Background: A growing number of individuals spend early adulthood (i.e. 18 – 24 years 
old) in a university setting, a setting associated with engagement in behaviours that 
diminish health such as high levels of physical inactivity. Increasing physical activity 
(PA) is a key element of health promotion strategies in many countries but a better 
understanding of students’ physical activity (PA) behaviours and how they are related to  
personal, behavioural and environmental factors is needed. A number of studies provide 
protocols to collect information regarding these factors separately; however, none have 
developed a validated systematic approach to gather information pertaining to all across 
a whole country. The purpose of this paper is to present a protocol that allows for the 
examination of students’ PA and how it is related to personal, behavioural and 
environmental factors. 
Methods: SASSI is a university based cross-sectional study that was carried out across 
the island of Ireland in 2014. A novel and comprehensive online environmental audit tool 
gathered information pertaining to the environment provided by universities for PA. An 
online student survey (SS) collected information about the PA beliefs, attitudes, 
motivations and behaviours of students. The audit tool and SS were developed through 
rigorous consultation processes involving international experts. Institutional champions 
(IC) volunteered at each university to recruit, administer and ensure the completion of 
both assessments.  
Results: Data collection was undertaken between May and December 2014. Thirty-three 
universities (80% response rate) completed the UEAT, while 8,122 students (49.1% male; 
23.17 ± 6.75 years) completed the SS (88.3% response rate).  
Conclusions: SASSI provides a novel and comprehensive protocol for systematically 
assessing the PA behaviours of students and the relationship held with personal, 
behavioural, and ‘actual’ environmental factors. The current protocol is applicable for 
other countries and has great potential to create harmonisation of data, which would allow 






Early adulthood is regarded as an exploratory phase which anchors health-related 
behaviors that often persist into later life and determine long-term health outcomes (Epton 
et al. 2013). A growing number of individuals spend their early adulthood (i.e. 18 – 24 
years old) in a university, with the latest figures stating that over 19.5 million students 
were enrolled in European universities (Eurostat 2015). The increase in university 
enrolments sees an increase in the EU population (>15 years) who have completed tertiary 
education from 2000 (9.60%) to 2010 (13.65%), suggesting that increasing proportions 
of the population pass through this exploratory phase (‘The World Bank EdStats’ 2017). 
Research indicates a high proportion of university students engage in behaviours that 
diminish their health such as high levels of physical inactivity (23% - 44%) (Haase et al. 
2004), exceeding the daily-recommended alcohol limits and smoking tobacco (Epton et 
al. 2014). With students exposed to a number of health-related behaviours (HRBs), it 
seems prudent to focus on a behaviour known to benefit the physical, cognitive and social 
health of individuals, such as physical activity (PA; Department of Health and Children 
2009). The recommendation to increase PA is a key element of health promotion 
strategies in many countries (Haase et al. 2004), where PA includes sport, structured 
exercise and active transport (World Health Organization n.d.). In the general population, 
PA is an important factor for the prevention of non-communicable diseases such as 
obesity, cardiovascular heart diseases and type-2 diabetes mellitus (Lee et al. 2012; 
Reiner et al. 2013). Although the PA behaviours of children and adults across the globe 
are well documented (Hallal et al. 2012), university students’ PA behaviours, beliefs,  and 
attitudes and how these are formed and reinforced during their university experience, 
particularly in representative or random samples requires further research (Keating et al. 
2005).  
Understanding the factors that influence PA behaviours is a key step for developing 
effective evidence-based programmes (Clemente et al. 2016). Bandura’s SCT (Bandura 
1986) offers the belief that a range of factors that can be categorised as personal, 
behavioural, and environmental influence human behaviour. Research suggests that 
personal (e.g. age, sex, attitudes, knowledge of benefits), behavioural (e.g. past PA, 
smoking etc.), and environmental (e.g. peer support, recreational PA opportunities etc.) 
factors are associated with adults and students’ PA behaviours (Keating et al. 2005; Choi 




with research neglecting the examination of the physical environment (Keating et al. 
2005; Reed and Phillips 2005; Johnson 2006). Research is needed to determine and better 
understand how the environment within which individuals spend time might act to 
enhance or constrain PA (Johnson 2006). Our understanding of the impact of the 
university setting on PA behaviour is limited (Leslie et al. 2001), but the physical 
environment has been shown to influence students’ decision-making process regarding 
engagement in PA (Deliens et al. 2015). Nonetheless, evidence is lacking regarding the 
impact of institution size, the number of support staff, extent and nature of facilities, 
financial investment, opportunities for participation and institutional ethos and policy on 
students PA participation.  
To date, a number of studies provide protocols to collect both individual (Hope et al. 
2005; Morgan et al. 2007; Woods et al. 2010) and environmental information (Taylor 
2003; Lambley 2004), however, none have developed a validated systematic approach to 
gather information pertaining to the individual (i.e. personal and behavioural) and 
environment across a whole country. SASSI, the first of its kind, addresses the important 
topic of the interaction between these factors and participation in PA on the island of 
Ireland. This study had a number of aims including the creation of a comprehensive audit 
tool for examining the environment, provision and support offered by universities for 
student PA participation. Second, to develop a student survey (SS) to collect information 
regarding the level, type and nature of PA participation by students including the 
associated determinants, HRBs and outcomes. Finally, it was hoped that the protocol 
would be generalizable and could be used in other countries and by other stakeholders to 
quantify and evaluate the factors that are important for student PA engagement. Such 











SASSI is a university based university environmental audit tool (UEAT) and cross-
sectional survey, which was carried out in 2014. All universities (n = 41) on the island of 
Ireland were invited to partake in SASSI, with the following university size classification 
agreed: i) Large = ≥ 11,000 students; ii) Medium = 4,000 to 10,999 students; and iii) 
Small = ≤ 3,999 students. University size was based on the distribution of the 2013/14 
fulltime undergraduate and postgraduate enrolment figures across all universities 
(Department of the Economy 2014; Higher Education Authority 2014). The active 
partners in the study included the research team, the Student Sport Ireland (SSI) Research 
Management Group and the ICs (Figure 1). SSI are the governing body of university sport 
in Ireland.  Due to the all-island approach, ethical clearance from relevant ethical 
committees in the Republic of Ireland (Waterford Institute of Technology School of 
Health Science Research Ethics Committee) and Northern Ireland (Ulster University 
Research Governance) was obtained and extended through recognition by all universities 
involved. Detailed information sheets about the study were provided prior to the start of 
the UEAT and SS. Signed informed institutional consent was received for the UEAT and 
informed consent was assumed for those who chose to proceed with the SS.  
Institutional Champions 
Given the extent of the study, the geographical spread of the universities, the research 
team relied heavily upon the voluntary contribution of institutional champions (IC; n = 
52). In the majority of cases, the IC was the designated contact person for SSI in each of 
the universities. The ICs were an integral part of the study; their key roles were to promote 
the research within their university, lead the completion of the UEAT through 
engagement with other institutional stakeholders, and recruit for, and administer the 
survey according to pre-determined quotas. In order to maintain consistency across all 
universities and ensure the collection of valid data, each IC completed a half-day training 
programme that was used to empower the ICs to assist with sufficient data collection. Not 
only did this process ensure standardisation in the implementation across each university, 
it also created an opportunity to build grass roots commitment and ownership in the study. 
A research manager was employed as part of the research team and responsible for overall 






Figure 1. Active partners in SASSI. 
 
University Environmental Audit Tool 
The purpose of the audit tool was to provide an analysis of the environment and provision 
made by universities to support student participation in PA. The audit tool consisted of 
eight sections with 39 questions addressing the following constructs potentially relevant 
to university support for PA participation: (i) organisational structures; (ii) personnel; (iii) 
facilities; (iv) funding/investment; (v) opportunities for participation; (vi) high 
performance athletic support and (vii) institutional ethos, prioritisation and quality of 
provision. An initial section gathered information on the respondents (e.g. title, contact 
details, section responsible for completing etc.). 
UEAT Administration and Completion Procedure 
To aid with the distribution and data collection, the UEAT was translated into an online 
instrument using SurveyMonkey. The research manager then uploaded the university 
specific audit tools, generating an online link for each. This link was sent to the ICs of 
each participating universities via email who then facilitated its completion within the 
timeframe required. The ICs were requested to identify the appropriate personnel in their 
universities to complete or inform each section. The UEAT was comprehensive and 
required time and resources to complete. To ensure the completion of the phase, a ‘save 
as you go’ function was applied to the audit tool, allowing the participants to save answers 
and return later. This function also allowed the respondents to edit answers before 










UEAT Audit Tool Development 
To guide the development of the UEAT, SSI identified the following aspects that should 
be investigated: i) local context (e.g. location and enrolments); ii) policies and provision; 
iii) culture (e.g. perceived level of support for PA participation); iv) facilities; and v) 
needs and resources assessment (e.g., current needs and resources to promote PA). In 
addition to the above guidance, additional insight into possible content was gained by 
examining existing literature and other published audits on environments provided by 
universities in England and Scotland (Taylor 2003; Lambley 2004). Subsequent to the 
production of the final audit tool, an extensive 6-month consultation process took place 
to further develop, refine and confirm it.  This included consultation with i) members of 
the research team and the SSI research management group (n = 10); ii) key stakeholders 
in the PA provision in universities (n = 15, SSI designated contact person); and iii) 
international experts (n = 3, Sports Provision in Scottish Universities, Irish Higher 
Education Surveys, and Statistician). This process resulted in the development of a 
comprehensive audit tool, designed to investigate the environment provided by 
universities to support and promote PA engagement. An overview of the sections 
included in the audit tool is provided below, with the full version available in Appendix 
B.  
Organisational Structure of PA 
To understand the organisational structures of PA within universities, two questions were 
asked. First, the number of organisational structures (e.g. Department of Sport, Sport 
Clubs, Student Union etc.) which provide direct support to PA participation, the 
individual (e.g. Director of Sport, Student Services etc.) within the institution that the 
organisational structure reports to, and a brief description of the role of the structure was 
asked about. Second, the nature and number of other partnerships within the institution 
that support sport and PA participation (e.g. Health Service, Disability Service, etc.) were 
assessed. Responses were open, allowing the respondents to answer from their 
universities perspective.  
Personnel 
The UEAT included questions regarding: i) the number of full-time employees, part-time 
employees and volunteers supporting PA participation in 2009 and 2014 and ii) the 




organisational structure within the university (i.e. from previous section). Information 
regarding training and recognition available to student volunteers was also gathered. 
Facilities Provision  
Questions regarding the extent and nature of both indoor and outdoor facilities available 
to each university at all locations were included in the audit tool. Details about the type 
of facility, facility dimensions, specifications and number (e.g. number of courts, pitches), 
ownership (owned or hired) and accessibility for individuals with a disability was 
gathered. A list of named facilities were included (n = 19) and respondents had the option 
to include “other” facilities. The section included closed responses (i.e. yes/no and 
owned/hired) and open responses to allow more details about the facilities to be provided. 
Respondents were asked to complete this section for each location used by their university 
to provide PA opportunities. 
Funding/Investment for PA 
Investment in PA provision within universities was investigated by gaining insights into 
the: i) past (last 20 years) and planned (next 5 years) capital investment in facilities by 
institutional, private and public sources; ii) current investment in each of the previous five 
years; iii) provision of direct institutional grants for sport clubs; iv) annual fees/charge to 
students; and v) student charge to access facility or PA opportunity. Specific funding 
range (e.g. up to 25,000; 25,001-35,000 etc.) were provided for capital and current 
investment questions. Open responses were facilitated in the remaining questions.    
Student Sport and PA Participation Provision 
Questions were asked regarding: i) number of sports clubs provided by the university; ii) 
the nature of sport clubs provided (i.e. type, provision for individuals with a disability); 
iii) number participants; iv) description of link between sport clubs and the university 
organisational structures; and v) participation rates in exercise and fitness opportunities. 
Additional detail was gathered regarding the competition levels engaged in, level of 
training hours, staffing, income and expenditure of clubs. A response was requested for a 
list of 54 named sports clubs, with an option for the respondent to include additional 
options. The majority of questions were closed in nature with drop down menus to 






High Performance Programmes/Athletes 
Questions regarding various aspects of provision for high performance programmes and 
athletes were included in the audit tool. High performance/ Elite were defined as students 
currently competing at national and/or international standard at either senior or junior 
levels. The following aspects were examined: i) institutional partnership with national 
governing bodies of sport and national/international level sport clubs; ii) provision, 
nature, source and value of athletic scholarships and of “in-kind” athletic support (e.g. 
free access to facilities, sport science support etc.). A combination of open and closed 
questions was used and the option of adding “other” choices was included as appropriate. 
Institutional Ethos and Prioritisation  
The UEAT concluded with questions regarding perceived institutional ethos and 
prioritisation for PA provision. First, respondents were asked about the perceived 
importance placed on participation in and the promotion of PA, and how this importance 
has changed over the last 3 years. This was followed by asking about the impact of 
specific factors (e.g. cost of provision, health of students etc.) on the institutional 
prioritisation of PA. Subsequently, the perceived quality of provision under a range of 
headings (e.g. indoor/outdoor facilities, PA opportunities, funding etc.) for PA was 
assessed. Finally, the existence and availability of strategic priorities for PA in each 
university was asked. Likert scales were used to assess the above, with exception to the 
final area, which allowed respondents to include a link to any strategic information 
regarding PA provision.  
Data Management of the UEAT 
The responses from the Survey Monkey online portal was directed to an SPSS database 
(Version 22). Each university was given a unique identification number (ID), which 
allowed the data to be matched across the UEAT and SS.  To produce a clean and 
complete dataset the following steps were followed: i) Successful data transferral  from 
Survey Monkey to SPSS was confirmed; ii) missing data was identified and appropriately 
coded; iii) university size was added; and iv) to ensure that the datasets were anonymous 
any text which would enable identification of a specific university was edited.  
The UEAT was designed so that provision for each construct by universities could be 




represent the environment and provision made by universities to support student 
participation in PA: 
1) Number of Organisational Structures and Internal Partnerships supporting provision. 
2) Number of Full-time and Part-time staff and volunteers in 2014. 
3) Indoor facilities as m2 provision accessible at primary location and all other owned 
facilities.  
4) Outdoor facilities as m2 provision accessible at primary location and all other owned 
facilities.  
5) Capital Investment in Indoor facilities (Total funding reported since 1995).  
6) Capital Investment in Outdoor facilities (Total funding reported since 1995). 
7) Total Current Investment (2009-2013) in the following areas: Facility hire, 
representative sport, recreational sport and PA, non-club sport, exercise and fitness 
programmes and active commuting provision. 
8) Sport Clubs Participation – Number of sports clubs and total student numbers 
participating. 
9) Exercise & Fitness Participation – Total student numbers participating. 
10) Institutional Ethos and Perceived Quality of Provision for both Sport and PA 
 
An institutional score for total provision (e.g. total number of staff) and for provision 
relative to 100 students was calculated for each KPI listed above. The development of the 
provision score facilitates analysis of total and relative provision for each KPI across 
small, medium and large institutions. In addition, it is also possible to categorise 
universities as making high, medium and low provision for each KPI.  The different 
categories of provision were determined by calculating a university rank (1-33) for both 
the total provision score and the total score relative to 100 students. These two ranking 
values were then summed and ranked to get a composite rank for each university. Based 
on this composite rank, institutions were assigned equally to either a high, medium or low 
provision category for each KPI (i.e. ranks 1-11 = high; ranks 12-22 = medium and ranks 
23-33 = low). Details regarding calculation of university total provision score for each 





The purpose of the survey was to provide information of the students’ behaviours, beliefs 
and attitudes regarding sport and PA. The survey consisted of eight sections with 98 
questions addressing the following areas: (i) general PA; (ii) determinants of PA; (iii) 
volunteering in sport; (iv) coaching acquired; (v) sport and recreational PA participation; 
(vi) elite athlete satisfaction; (vii) related health behaviours. Additional questions 
gathered demographic information regarding the respondent (e.g. sex, age, household 
income etc.).  
Student Survey Administration and Completion Procedure  
In order to achieve a nationally representative sample from each university, 3.9% of the 
student population in large universities (n = 7), 5% of the population in medium sized 
universities (n = 12) and 6.1% of the population in smaller universities (n = 13) were 
sought. Students were also required from different fields and years of study within each 
university, depending on the student enrolments (Department of the Economy 2014; 
Higher Education Authority 2014). Data collection implemented a stratified cluster 
design for subject selection, stratified by year group and across fields of study, which 
allowed for a representative sample based on university enrolments. A quota of students 
needed from each university was developed and given to the ICs responsible. The ICs 
then worked alongside the research manager to ensure that the sample was representative 
of their student body. The ICs requested access to the required students and administered 
the survey during class time. Prior to the students being given their university specific 
survey link, the study was explained and it was advised that the survey could be 
completed on a laptop, tablet or smartphone. The use of a supervised online survey was 
to maximise response rates, minimise potential for data entry errors and facilitate the 
merging of data from a number of universities. Administering the survey during class 
time was based on previous research where response rates in excess of 90% have been 
achieved (Haase et al. 2004; Patterson et al. 2006). To ensure that the ICs collected the 
data as requested, the date stamp of responses were examined by the research manager. 
Where the majority of responses (>90%) occurred in batches and within normal university 
hours it was deemed likely that the protocol was adhered to. The ICs were encouraged to 
collect as many responses as possible. Where the response rate was greater than the quota 
needed, the research manager drew a random stratified sample to obtain a representative 
sample for the overall study. This allowed each university to use their own full dataset 




Student Survey Development 
The survey was developed using versions of known valid tools and measures that have 
been used in similar studies (Morgan et al. 2007; Sport Northern Ireland 2010; Woods et 
al. 2010; Sport England 2012; Harmon and Foubert 2013). The research team consulted 
with the SSI research management group (n = 7) international experts (n = 3; health 
professionals) and statisticians (n = 2) to develop and refine the survey through a series 
of drafts (n = 4) over a 5 month period. The final survey used open and closed questions 
to gain the relevant responses with any sensitive questions related to personal or financial 
circumstances placed at the end of the survey, as they can be a barrier to further survey 
completion (Colton and Covert 2007). Filtering was applied throughout the survey so that 
the relevant questions were asked based on participants’ previous responses. An overview 
of the survey’s main sections can be found below, with more information of how the 
survey was structured, along with the filtering information available in Appendix B.   
General Physical Activity 
Students’ views of their PA levels was asked using five single item questions including: 
i) if they think they take enough PA to keep healthy; ii) their PA levels compared to 
others; iii) their PA levels compared to last year; iv) increasing PA over the next year; 
and v) how important PA opportunities were when enrolling. Responses were recorded 
using a range of Likert scales and categories.  Knowledge of the PA guidelines was asked 
using a single question, with responses allowed in minutes per week or day. General PA 
levels were measured using three valid and reliable measurement tools for assessing 
attainment of the PA guidelines (Murphy et al. 2017); IPAQ-SF (Craig et al. 2003), an 
adapted version of the PACE+ (Prochaska et al. 2001) and a SIM (Milton et al. 2011). 
Domains of PA were measured, including PA as a form of transport, cycling, walking and 
muscle strengthening exercises. PA as a form of transport was measured using two 
questions asking about the form of transport used to get to university and the duration of 
time it takes (Woods et al. 2010). Students who travelled to university by a motorised 
form were asked to give three reasons for not actively travelling, with 12 options 
available. Walking for recreation was measured with a 3-item question asking about the 
frequency, duration and intensity (Woods et al. 2010) .The frequency and duration of 
cycling PA (Sport Northern Ireland 2010) and muscle strengthening PA were also 




Determinants of Physical Activity  
The psychosocial determinants of PA participation were assessed using the Determinants 
of PA Questionnaire (DPAQ; 24). Shortened from its original for practical purposes, one 
item for each of the eleven determinants was selected based on the items with the highest 
factor loading from a confirmatory factor analysis (Taylor et al. 2013). The shortened 
DPAQ presents eleven statements, worded positively and negatively, asking students to 
respond using a 7-point Likert scale ranging from strongly disagree to strongly agree. The 
determinant areas included knowledge, environmental resources, motivation, beliefs 
about capabilities, emotion, skills, social influences, beliefs about consequences, action 
planning, coping planning, and goal conflict related to PA. 
Volunteering in Sport  
A question asked students if they completed any sports voluntary work in the past 4 week, 
with responses dichotomised into volunteers and non-volunteers. Those who 
‘volunteered’ were asked to indicate the duration (hours/week) and type (range of seven 
activities) of volunteering both inside and outside university 
Coaching 
This section asked students if they had received any formal coaching or instruction to 
improve PA performance in the past 4 weeks, with responses dichotomised into yes or 
no. If ‘yes’ then information about where it was accessed was asked with six responses 
provided.  
Sport and Recreational Physical Activity Participation  
Student engagement in recreational PA inside their university was assessed by asking 
“Did you do any sport or recreational PA in the last 4 weeks?” with four options that acted 
as filters, categorising students as ‘non-participants’ , participating only ‘within 
university’, ‘outside university’ or ‘both in and outside university’. Each category 
directed to a specific set of questions designed to find out more about their PA behavioural 
choices:- 
“Within University” and “Both” categories were asked about the frequency, intensity, 
duration, standard and the type of PA they participate in with options given for each 




participation within their university, with 17 responses provided (European Commission 
2014), and their satisfaction with provision for PA by their university, using 10-point 
Likert scales. Students were then asked to indicate the uptake of any new PA since 
beginning university and the highest level that they have participated at, through closed 
questions (Hardie Murphy et al. 2016).  
“Outside University” category were asked about the frequency, intensity, duration, 
standard and the type of PA they participate in along with whom they participate. The top 
three reasons for not participating through the university was asked with an option to 
suggest what their university could do to encourage participation (Sport England 2012). 
Questions regarding the reasons for PA participation, the uptake of new activities and the 
highest standard participated were then asked.  
“Non-participants” category were asked for the three reasons for non-participation in any 
PA, the length of time since they last participated, if they could be encouraged to 
participate in PA (yes/no), and what would encourage them to participate (13 options) 
both inside and outside the university (Sport Northern Ireland 2010). 
Elite Athlete Satisfaction  
Students who indicated that the highest level participated as “elite” were asked if they 
received a scholarship or bursary from their university. If “yes”, questions about the 
sufficiency of scholarship, the type of activities participated in and their satisfaction with 
the provision for elite athletes by their university followed.  
Related Health Behaviours 
Questions were asked to assess the HRB choices of students. Alcohol intake, smoking 
and drug use were all measured using single item frequency questionnaires (Morgan et 
al. 2007). Sedentary behaviours were measured by students to estimate the number of 
minutes spent sitting on weekdays and weekends in a range of eight situations (Marshall 
et al. 2010). Dietary habits were measured using two adapted single item frequency 
measures, asking about convenience foods (e.g. fast food) and fresh foods (e.g. fruit and 
vegetables) (Morgan et al. 2007). Students’ perception of body image, general health in 
the past 12 months and happiness were assessed using single item measures with 




Mental health was measured using the mental health index (MHI-5; Ware et al. 1993; 
Houghton et al. 2011), a subscale from the Short Form Health Survey. 
Data Management of the Student Survey  
The sample collected was reviewed against the nationally representative figures once the 
data collection was complete. This enabled a weighting to be matched to the selection 
process based on the parameters of age and sex, depending on any gaps or 
underrepresentation in the initial data collection. The decision to weight by gender and 
age was based on the knowledge from previous research that participation in sport and 
PA is significantly influenced by both factors. Weighting of the data was completed by 
statisticians (n =2) and allowed the data to be an exact representative of the national 
statistics. When data collection was complete, each dataset was given an ID, which was 
the only identifier of respondent. An ID was also generated based on the university the 
responses came from, which reflected the ID of the universities in the UEAT. This meant 
the environmental data and SS responses could be matched, allowing examination of the 
relationship between the university environment and students’ responses to the SS. 
Reliability of data would affect any future analysis, thus data cleaning and reliability 
checks were paramount to this phase. This involved checking data for consistency, 
completeness and accuracy through spot checks. 
 








Data collection using the UEAT was undertaken between May and August 2014. Thirty-
three of the universities (80% response rate) responded to the UEAT. Overall, 70 people 
from the participating universities played a part in the completion of the UEAT including 
the following staff or equivalent in each university: Director of Sport; Sports/ Clubs and 
Societies Officer; Health/ PA Promotion Officer. In 14 institutions (42.4%), the ICs only 
completed the UEAT. Data collection using the SS was undertaken between October and 
December 2014. Students from thirty-one universities (74% university response rate) 
participated in this phase of the study. Of the 9,197 student administered the survey, 
88.3% provided sufficient responses (n = 8,122; 49.1% male; 23.17 ± 6.75 years). 
Analysis were conducted on the datasets to examine the PA attitudes, beliefs and 
behaviours of students and to investigate the influence of relevant factors for student PA 
engagement. The full findings generated from this protocol are available in the SASSI 
report (Murphy et al. 2015). 
Discussion 
Potential of the protocol 
The SASSI study is a novel, two-phase cross sectional study combining a purposefully 
designed UEAT and a supervised online survey. Together, the methods provide 
comprehensive data, which permits an investigation of how personal, behavioural and 
environmental factors relate to students’ PA. This enables us to have a holistic view of 
the factors related to behaviour as proposed by the Social Cognitive Theory. Additionally, 
the protocol allows the evaluation of the ‘actual’ environment provided by universities 
and there influence on students’ PA behaviours. This has the potential to eliminate the 
gap in the literature regarding the association of the physical environment with PA 
(Keating et al. 2005; Johnson 2006; Reed 2007). The data collection tools developed can 
be used to evaluate existing university provision for PA and measure change in that 
provision; interrogate and inform the future research agenda and in addition provide a 
platform for the pooling and harmonisation of data collected.  
Strengths 
The protocol developed by SASSI has a number of strengths, which encourage the 




Identification of similar survey instruments and the consultation process throughout the 
development phases were strengths that allowed for the creation of two assessment tools 
that could be used in over 30 universities across two separate nations. The consultation 
process in both phases also allowed for face validity to be acquired for the audit tool and 
SS. Both the audit tool and SS are comprehensive in assessing their intended areas but 
are designed to be used together, which provide a unique dataset. This unique dataset has 
the potential to increase our understanding of the ‘actual’ environment provided by 
universities and the associations it possesses with students’ PA, while also assessing 
personal and behavioural factors. Other major strengths of the SASSI protocol concern 
the training, buy-in, and input from the ICs throughout both phases and the success of 
administering the audit tool and survey through an online platform. These strengths were 
key factors for the high response rates for the UEAT (80% of universities invited 
complete the UEAT) and SS (88.3% of the 9,197 students administered the survey 
sufficiently complete it). For phase 2, the use of a supervised survey delivered during 
class time replicated the response rates of similar study protocols (Haase et al. 2004; 
Patterson et al. 2006).  
Limitations 
Although the SASSI protocol possesses a number of strengths, the weaknesses also need 
to be recognised here and addressed for future research.  The audit tool and SS required 
a great deal of information and were time consuming. This magnifies the importance of 
the buy in from the ICs and the features offered through online administration (e.g. stop-
save; ease of administration), which aided completion. Additional limitations concerning 
the questions used in the audit tool and SS need to be addressed. Despite both tools being 
comprehensive, a number of questions and options offered may have resulted in responses 
that do not provide all the information needed. For example in the audit tool, capital and 
current investment were assessed using closed questions with the lowest option being ‘up 
to €25,000’. This meant that universities that invested €25,000 were grouped with others 
who invested zero, with no way for the research team to tell the difference. Additionally 
in the SS, certain HRB questions (e.g. alcohol, smoking etc.) assessed frequency but not 
the intensity of the behaviour (e.g. units of alcohol, number of cigarettes etc.). The 
primary focus of SASSI was PA, which meant less importance was put on other questions, 
but this is still a limitation of the current protocol. Suggestions for future research may be 




Furthermore, a number of measures used in the SS were shortened and adapted for 
practical reasons and to reduce the burden on students, with evidence suggesting that 
lengthy measurement tools lead to greater amounts of missing data on individual 
questions, decreased variability in answers to grid-based questions and shorter responses 
to open-ended questions (Galesic and Bosnjak 2009). Although the face validity of these 
adapted measures were acquired through the consultation phase, there is a need to test the 
reliability of them. A further weakness of the SASSI protocol was the cross-sectional 
design that meant the correlates of PA could be measured, but not the true determinants.  
 
Conclusions 
Nevertheless, the authors believe that the SASSI protocol, with its whole country 
approach, is unique and can be used as a model for other countries hoping to investigate 
the PA behaviour and relating factors of university students. The use of one standardized 
comprehensive protocol to study such a topic would lead to the harmonisation of data 
allowing for the comparison of findings across countries. The information collected using 
the SASSI protocol may have a number of potential uses such as providing information 
to relevant stakeholders and policymakers, providing strategic guidance for future policy 
and planning of university settings and university health interventions in order to enhance 
the health, wellbeing and sustainability of students. The authors also hope that the tools 
developed in SASSI can be used in future longitudinal research hoping to investigate the 
personal, behavioural and environmental determinants of PA in university student
 
 
 
